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BUILDING 
WIRES 


Reasons to Specify 






¢ Section of Metropolitan Life Insur- 
ance Company’s famous Parkchester 
during construction — Hazard Building 
Wires and street lighting cables used. 


BS 


ALL HAZARD BUILDING WIRES 


Fully Meet National Electrical Code Requirements 


FIRST, Hazard insists that all 
raw materials used for their wires 
meet rigid specifications. 


THEN, by positive controls and 
tests in the manufacturing proc- 
ess itself, Hazard makes sure 
every wire will deliver long, de- 
pendable service. 


ANOTHER good reason is that 
Hazard makes a complete line 
of building wires. Every wiring 


HAZARD INSULATED WIRE WORKS 


DIVISION OF THE OKONITE COMPANY 
Works: Wilkes-Barre, Pennsylvania 
Offices in Principal Cities 
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“BUY U.S. WAR BONDS...Every Payday All Hazard Employees BUY U.S. WAR BONDS” 


need can be met from one source. 


AND ESPECIALLY important these 
days is the quick, useful help 
Hazard offers contractors to 
make the most of what is imme- 
diately available in wires. 


Here are advantages every Builder can 
obtain by specifying Hazard Building 
Wires. Why not call in Hazard Engi- 


neers next time you are planning for 
wiring and let them help you? 
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Dead Circuits 


One of our subscribers has suggested that 
we start a national campaign to recover copper 


from “dead circuits” and obsolete equipment. 


“In the past few days,” says this power 
engineer, “I’ve seen, after asking questions, 
many panelboards with large copper open type 
knife switches and many feet of large and small 
wire which have been left in place after new pro- 
duction layouts have been accomplished. Every 
old plant and old retail establishment has re- 
claimable ‘dead circuits.’ ” 

Isn’t this a real idea for the entire elec- 
trical industry? Doesn’t it offer many possi- 
bilities for local cooperative eflort? 

Right now copper is about the most critical 
metal in the war program. Every pound of it 
is needed so badly. If there are dead circuits 
and obsolete equipment that can be removed we 
should seek them out and make the material 


available. 


These circuits and old equipment were left 
in place because at the time it would cost more 
to remove them than they were worth as junk. 
The same probably is true today, but we no 
longer can permit ourselves to be guided alone 
by dollar value. There are other values that 
are much more important. 

Who is going to pay for this “dead circuit” 
removal? We suggest that this offers the con- 
tractor, the wireman, the inspector, the utility 
and the customer an opportunity to work to- 
gether, each doing his bit without any other 
compensation than the knowledge that he is help- 
ing win the war. 

The utility through its power and com- 


mercial sales organization can locate the jobs 


where the lighting has been done over, or the 
whole layout remodeled or a stationary plant 
removed, or a change made from d.c. to a.c., 
and find out where old copper or equipment was 
left in place. These men can determine how 
difficult it will be to remove the scrap and, in 
those instances where it can be done reasonably 
easily secure permission from the customer. 
The contractor and the inspector also have 
information on past jobs that would help locate 
such scrap and the utility man should work with 


them. 


When the permission-has been secured from 
the customer, the wireman might give his time 
for the removal and the inspector see that the 
work is done properly. When the scrap is sold 
the customer might donate the proceeds to 
U.S.O., Red Cross or some similarly worthy 
cause. 

This isn’t a job just for one part of the in- 
dustry. It is a job for all. The time is so short 
and the need so great that everybody must chip 
in. In the plan here suggested people are not 
asked to give dollars—they are asked to give 
time. _ 

After the war there will be many opportuni- 
ties for labor and contractors and inspectors and 
utilities to work together for mutual benefits. 
Today we are suggesting that they work together 
for the greatest mutual benefit they will ever 
have—national security and victory. Not only 
will they be helping their country and them- 
selves, but perhaps they will learn to have in this 
unselfish effort a great confidence in and respect 
for each other that will smooth out the road of 
post-war cooperation. 


But right now—we must get in the scrap! 





Galvanized Steel 





: as a Power Conductor 
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Processing results in conductor with low 60-cycle resist- 


ance and internal reactance, low permeability, coupled 


with high strength, high fatigue endurance, small creep 


FREDERICK M. CRAPO, President Indiana Steel & Wire Co., Muncie, Ind. 





AN IMPROVED type of galvanized 
steel conductor developed about six 
years ago for certain peacetime uses 
in rural distribution systems is now 
attracting the special interest of engi- 
neers because of its possibilities dur- 
ing the war emergency as a substitute 
for conductor materials at present dif- 
ficult or impossible to obtain. This 
conductor, which combines in opti- 
mum degree the best electrical and 
physical properties of all the older 
types of iron and steel, is one of the 
research products of Indiana Steel & 
Wire Company and is identified as 
type HTC-130 steel. It has been placed 
in service by electric utilities in many 
parts of the country, having thus 
established an economic field of its 
own under peacetime conditions. 
Meanwhile, it has materially ad- 
vanced the technological basis for the 
application of steel conductors in 
power distribution and transmission, 
dispelling much of the former confu- 
sion and misunderstanding in rela- 
tion to the properties of iron and steel 
conductors generally, but especially 
when carrying 60-cycle power cur- 
rents. Technical problems attendant 
on both the normal and the emer- 
gency uses of these HTC-130 steel 
conductors of course require detailed 
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knowledge of their properties, which 
are here rather briefly described. 
These new ferrous conductors are 
manufactured from medium-carbon 
steel of special analysis and also are 
subjected to certain special process 
treatments during their fabrication. 
Their distinctive properties are rela- 
tively low 60-cycle resistance, low 
magnetic permeability and low 60- 
cycle internal reactance, in combina- 


tion with relatively high tensile 
strength, high fatigue endurance, 


small creep under initial sustained 
loads, sufficient ductility to insure ap- 
preciable elongation before rupture, 
and high resistance to shock and de- 
formation. They receive certain spe- 
cial heat treatments at appropriate 
stages in the process of cold-drawing 
to final size, which produce advan- 
tageous end effects on both the elec- 
trical properties and the physical 
properties of the finished conductors. 


Young’s modulus after initial loading: 


to maximum design tension, or equiv- 
alent pre-stressing, is a relatively high 
and constant figure for stranded as 
well as solid conductors. The physical 
properties of HTC-130 steel conduc- 
tors are shown in Table I. 

A typical stress-strain curve for 
HTC-130 steel conductor is shown in 


ELECTRICAL WORLD e@ 





Fig. 1. The data for these curves were 
developed in a testing machine equip- 
ped with an extensometer which 
could be read to millionths of an inch. 
These stress-strain diagrams, deter- 
mined from conductor samples hav- 
ing tensile strengths near the low 
side of the range or not much in ex- 
cess of the minimum guaranteed 
strength, have been used in conjunc- 
tion with catenary curves to deter- 
mine initial and final sags and ten- 
sions by the graphical methods. The 
assumed loadings were those specified 
in rule 251 of the fifth edition of the 


National Electrical Safety Code. 


Skin Effect and Reactance 


Relatively low skin effect and low 
reactance of these conductors result 
from the control of magnetic perme- 
ability by means of the special steel 
used and also by means of the pro- 
cess treatments during the course of 
manufacture. Low permeability is ad- 
vantageous with alternating-current 
conductors for well-known reasons: 
it promotes low skin effect and low 
internal reactance. Stranded steel con- 
ductors have lower skin effect. lower 
effective resistance and lower internal 
reactance than solid conductors of the 
same material and 
These decreases are attributable to 
the subdivision of the current among 
the individual wires comprising the 
conductor, and also to the fact that 
the internal magnetic effect of each 
strand of current is confined in large 
degree to its own individual wire. 

Effective resistances and reactances 
shown in Table II for 60-cycle cur- 
rents up to 10 amp. were determined 


cross-section. 
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from tests made on parallel loops of 
conductor about 150 ft. in length, 
with the two sides spaced about 18 
in. on centers. The reactances at other 
spacings were computed from these 
test results. All resistances shown in 
the table are ultimate values after 
the temperatures of the conductors 
have become constant, when sus- 
pended in a still atmosphere at an 
ambient temperature of 68 deg. F. 
Consequently the tabular resistances 
include the heating effect caused by 
energy losses in the conductors, with- 
out the benefits of the cooling caused 
by air movements which nearly al- 
ways are present under outdoor con- 
ditions. 


Configuration Factor 


Reactances in Table II are ex- 
pressed in ohms per mile of conduc- 
tor at 60 cycles and apply directly to 
two-wire circuits and also to three- 
phase, three-wire circuits with sym- 
metrical triangular spacings. For 
other three-wire configurations the 
equivalent spacing can be computed 
by the familiar rule, based on the 
cube root of the product of the three 
actual spacings. 

Hitherto there has been consider- 
able misunderstanding and confusion 
among users of iron and steel conduc- 
tors concerning their respective prop- 
erties and advantages, and also what 
constitute their economic applications. 
It may be pointed out that none of 
these materials which are character- 
ized by relatively high magnetic per- 
meability, as, for example, iron and 
mild steel, are suitable or efficient as 
power conductors with 60-cycle al- 
ternating currents. It is self-evident 
that the new steel conductors are 
much superior (Fig. 2) in 60-cycle 
resistance to commercial grades of 
iron and, of course, mild steel, which, 
however, have important advantages 
for other types of applications. 

One of the useful yardsticks for de- 
termining the suitability of any spe- 
cific conductor for a given distribu- 
tion or transmission job is its load- 
carrying capacity in kilowatt-miles, 
under a stated system of operation, 
line voltage, power factor of load and 
voltage drop. This yardstick equals 
the product of the length of the line 
in miles and the concentrated load 
at the far end in kilowatts. It is ap- 
proximately a constant quantity for 
any given conductor, with a stated 
line voltage, percent of voltage drop. 
power factor of load and specified 
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FIG. 1—Stress-strain curve for 
HTC-130 steel conductor. 
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Current in Amperes 
Copyright-1942 by: Indiana Stee] & Wire Co. 





FIG. 2—The 60-cycle resistances of HTC-130 steel 
conductors of Size No. 6 BWG in both solid and 


stranded (three-wire) construction compared with 


Curve o a bc (Fig. |) represents 
the initial loading up to maximum 
design tension applied at about 
the same rate it would build up in an out- 
door span in a glaze storm. The curve 
o d e g represents the results of initial 
loading after holding the load constant at 
any intensity until stretching ceases. The 
lines #f h and g i represent the modulus 


the same sizes of solid iron wires of E.B.B. and 
B.B. grades, with currents up to 10 amp. 


line determined by unloading and reloading 
the test specimen. The elongation o i 
represents the total set, including creep, 
after loading to maximum design tension ¢ g 
and holding this load constant until stretch- 
ing ceases. 





system of operation. At equal voltages 
the kilowatt-miles of a three-phase 
line (with balanced loads) are twice 
those of a single-phase line, and when 
other conditions are unchanged, ex- 
cept the line voltage, the kilowatt- 
miles are directly proportional to the 
square of the voltage. Therefore the 
kilowatt-miles of a three-phase, four- 
wire line with balanced load are six 
times as large as the kilowatt-miles 
of a single-phase branch comprised 
of one phase-wire and neutral. 

The kilowatt-miles of No. 4 and 
No. 6 BWG stranded (three-wire) 
circuits operated at 12,000 volts. 
three-phase, and 6,900 volts, single- 


phase, with voltage drops from 1 
percent to 5 percent and with power 
factors of the load of 1.00, 0.90 and 
0.80, are shown in Table III. The 
loads are assumed to be concentrated 
at the far end of the line. These re- 
sults are approximately correct for 
currents up to 10 amp. and conduc- 
tor spacings from 36 in. up to 60 in. 
When the loads are uniformly dis- 
tributed, a given line will serve twice 
as much total load as when concen- 
trated at the far end, with equal 
over-all voltage drops. 

Long-span construction brings out 
the full economic advantages of these 
steel conductors, especially in_pri- 





Table I—Physical Properties of Stranded (3-Wire) and Solid 
HTC-130 Steel Conductors 








(Copyright 1938 by Indiana Steel & Wire Co.) 


Approximate Weight 





Cross- ee ee a ee Minimum 
Section: Breaking 
Circular Lb. per Lb. per Strength 

Mils | 1,000 ft. Mile (tb.) 
' 
ee } — | —_ 
7,132 | 156 | 823. | 5,610 

41,067 | 112 590 | 4,295 

56,644 154 811 | 5,784 
41,209 | 12 | 590 «6 | 4.208 


RE LA SE RS rest tA RON ee 


| Diameter 
Conductor Number | of 
Size of Conductor 
BWG | Wires (in.) 
- 
Ciciecvaeneeuk? See 0.297 
Gacaicnwcwawes 3/0.117 0.252 
eee) 1/0.238 0.238 
6.6 | 1/0.203 06.203 
1942 
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mary circuits of rural distribution Indiana and maintained under test 
lines. The maximum level-ground and observation for about two years. 
spans with No. 6 stranded “(three- Span lengths of 400 to 800 ft. in 
wire) conductor on 35-ft. poles, with length were used, with conductor ten- 
vertical construction, are 563 ft., 694 sions ranging from about 30 percent 
ft. and 762 ft. in heavy, medium and above normal to 30 percent below. 
light loading districts, respectively. Continuous simultaneous records were 
Span lengths of this order, designed made of wind velocity, wind direc- 
to sustain maximum loads at tensile tion, vibration frequency of the con- 
stresses of 60 percent of ultimate ductor, total’ vibration travel (dou- 
strength of the conductor, require ble amplitude) and conductor ten- 
care in design and construction prop- sion. The greatest movement (double 
erly to reduce local stress concentra- amplitude) was less than 0.07 in. and 
tions and prevent vibration failures. occurred at 45 cycles for a limited 

A half-mile experimental line of period only. Movements of as much 
these conductors was built on 35-ft. as 0.04 in. occurred infrequently and 
wood poles in an exposed location in usually were less than half as much, 





Table II—Resistance and Reactance of HTC-130 Steel Conductors 
(Copyright 1938 by Indiana Steel & Wire Co.) 





Reactances*: Ohms per Mile 




















— aeeians piri | at —! Shown eageay aia . 
BWG | Amp.) — | 
| | | 24in. | 36in. | 48 in. 60 in. 72 in. 
Stranded (3-Wire) Conductors 
a — _  e- F 2a ~ 1.35 1.40 1.43 1.46 | 1.48 
2.5 | 8.20 1.36 1.41 1.44 1.47 1.49 
4 | 5.0 | 8.39 1.40 | 1.45 1.48 1.51 1.53 
7.5 | 8.60 | 1.48 | 1.48 | 1.51 1.54 1.56 
10.0 | 8.83 | 1.48 | 1.53 | 1.56 | 1.59 | 1.61 
| | | | 
1.0 | 1.290 | (1.37 1.42 | 1.45: | 1.48 | 1.50 
2.5 | 1.31 | 1.38 | 1.43 1.46 1.49 1.51 
6 5.0 | 11:36 | 1.42 1.47 1.50 1.58 | 1.55 
| 7.5 | 11.43 | 1.45 1.50 | 1.53 | 1.56 | 1.58 
| =: 10.0 11.53 | 1.50 1.55 | 1.58 | 1.61 | 1.63 
Solid Conductors 
ff sf £ 8.25 | 2.12 | 2.17 | 2.20 2.23 | 2.25 — 
25 | 8.44 | 2.30 2.35 2.38 | 2.41 | 2.43 
4 5.0 8.77 2.66 2.70 2.74 | 2.77 | 2.79 
7.5 | 9.18 3.13 3.18 3.22 3.24 | 3.27 
10.0 9.83 3.65 3.70 3.7: 3.76 | 3.7 
| 
10) | 11.37 | 2.14 2.19 222 | 2.95 2.27 
25 | 11.48 | 2.32 2.37 | 2.40 | 2.43 | 2.45 
6 5.0 | 11.76 | 2.67 2.72 | 3.% | 3.3 2.81 
5: -] 12.26 | 3.15 3.20 | 3.24 3.26 | 3.29 
10.0 = | 12 3.69 3 _ 3 | 3.82 


| ; 87 | 3. | 3.74 3.77 | 3.80 | 





* Per mile of each conductor of a single-phase, two-phase or three-phase circuit, with the conductor 
spacings (center-to-center) shown above. 





Table II]—Kilowatt-Miles of 12,000-Volt Three-Phase and 6,900-Volt 
Single-Phase Circuits of Stranded (3-Wire) HTC-130 Steel Conductors 


(The voltages are those delivered at the end of the line) 
(Copyright 1940 by Indiana Steel & Wire Co.) 


| At 12,000 Volts With Three- At 6,900 Volts With Single- 


Conductor Percent { Phase Balanced Loads Phase Loads and 
Size | Voltage and Following Power Factors | Following Power Factors 
BWG Drop Soe et AS ee pe 1 de iL A 
1.00 | 0.90 0.80 | 1.00 | 0.90 0.80 
l 174 | 160 | 154 29 | 27 26 
2 348 321 | 307 | 58 53 51 
4 | 3 522 481 460 | 87 80 77 
1 697 641 613 . 116 107 102 
5 870 801 | 765 145 134 128 
] 126 | 119 115 | 21 20 19 
2 253 237 230 12 40 38 
6 3 379 357 344 | 63 | 59 57 
4 505 174 458 84 | 79 76 
§ 631 593 o71 | 105 99 95 








while the frequencies were ordinaril) 
at least 100 cycles and from that up 
to 200 cycles, or sometimes even 
higher. The characteristic loop length 
of No. 6 BWG conductor of HTC 
steel, vibrating at about 50 cycles 
per second, is on the order of 6 ft. 
and becomes shorter as the frequency 
increases. 

Conductor stresses caused by vibra- 
tion having the foregoing character- 
tistics are not, in and of themselves. 
of serious character with HTC steel 
conductors. However, when superim- 
posed on excessive normal tensions, 
or severe local stress concentrations. 
they may ultimately result in fatigue 
failures. Such results must be avoided 
by proper design and installation. Vi- 
bration which occurs under field con- 
ditions can be simulated on short in- 
door spans by means of forced vibra- 
tions, with greatly magnified ampli- 
tudes and sufficient increase in re- 
peated stresses to cause fatigue fail- 
ures in comparatively short periods. 
This has provided a valuable method 
for testing various types of conduc- 
tor fittings and fastenings. 


Ties and Splices 


The type of tie which was devel- 
oped especially for these HTC steel 
conductors in long spans, and which 
has been used more than any other. 
is a special form of armor tie. It pro- 
vides structural reinforcement and 
protection of the conductor and acts 
also as a graded vibration damper 
and arcing shield. Another type of tie 
used is a special T-tie, which requires 
two tie wires; it also can be applied 
without difficulty and has excellent 
endurance under vibration. 

Conductor splices of the straight- 
line type, made with compression- 
type sleeves or twist-type seamless 
sleeves, have both been used, the for- 
mer most extensively. Dead-ends 
made with compression-type sleeves 
have been found superior to clamps 
or spool-type fastenings. Splices and 
dead-ends of the straight-line auto- 
matic type also have been satisfactory 
in many instances, especially for 
small jobs and making quick repairs. 

HTC steel conductors are well 
adapted for long-span construction 
because of their high endurance lim- 
its. toughness and resistance to shock 
and their general all-round ability to 
withstand severe service. They I 
quire no more care in_ installation 
than any other type of conductor. 


52 (922) ELECTRICAL WORLD @ September 19, 1942 








it 


for 
irs. 
vell 
‘jon 
im- 
ock 
y to 
“Te 
tion 


942 





During the relatively short period 
of six years since these type HTC 
steel conductors were first made avail- 
able there have been relatively few 
installations which realized their full 
economic possibilities in terms of de- 
livered loads. On the other hand, a 
large percentage of the installations 
have capitalized the economic advan- 
tages of long-span construction, par- 
ticularly in rural distribution. The 
principal class of application has been 
for rural tap lines and occasionally 
for extensions at the ends of lightly 
loaded branches. There are instances 
also of entire primary circuits of 
steel. 

These applications for the most 
part are in rural distribution systems 
operating in the voltages class of 12,- 
000 volts, three-phase, with 6,900- 
volt, single-phase branches. As yet 
there has been very limited applica- 
tion of voltage regulators and boost- 
ers to compensate for large voltage 
drops in long steel primaries, but 
theoretical studies of these possibili- 
ties indicate that the economic range 
of use of steel conductors can be in- 
creased considerably. The use of steel 
in these applications is confined al- 
most entirely to primary circuits, as 
it is generally inadvisable to employ 
steel in secondary circuits and only 
in a very restricted way for common 
neutrals. 

Another type of application in 
which HTC steel has been used to 
some extent is for the neutral con- 
ductor of four-wire primary circuits 
with aluminum or copper phase con- 
ductors. Here the steel provides more 
strength than required, but obviously 
contributes reinforcement to the line 
as a whole, while lowering the orig- 
inal cost. These applications have 
been principally in three-phase rural 
primaries serving farms and small 
communities. 


Transmission Branches 


Branch taps of transmission lines 
can be constructed in many instances 
with HTC steel conductors, as was 
done. for example, with No. 4 BWG 
for a short tap from a 66-kv. line of 
conventional type. In such an_ in- 
stance. with three-phase balanced 
loads. the kilowatt-miles shown in 
Table III should be multiplied by the 
Square of the voltage ratio (square 
of 66/12 or square of 5.5). which 
is 30.25. Then, for example. a three- 


phase circuit of No. 4 BWG will have 
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a capacity of approximately 4,650 
kilowatt-miles (154 30.25) at 1 
percent drop with a load power factor 
of 0.80. This would permit delivery 
of 1,000 kw. over a line 4.5 miles 
long, with a load current of about 9 
amp. per conductor. Considerably 
more load could be carried over this 
circuit without material conductor 
heating or excessive voltage drop. 
Since the arrival of severe wartime 
restrictions on the use of the conven- 
tional types of conductors for over- 
head distribution, the feasibility of 
using steel conductors has aroused 
much interest and discussion. Such 
consideration may be analyzed as fall- 
ing principally under two heads—the 
first embracing all those applications 
in which the use of steel is well within 
the limits of technical and economic 
justification, and the other including 
the cases in which steel is an unavoid- 
able substitute for conductors of 





greater normal load-carrying capac- 
ity, as one of the means of meeting 
the war emergency. 

There is no doubt, of course, that 
the use of HTC steel conductors can 
be extended very materially by over- 
loading them and by _ tolerating 
greater voltage drops than permitted 
under normal standards of service. 
These conductors will stand excep- 
tionally high temperatures without 
annealing or appreciable impairment 
of tensile strength. Their economic 
range of use can be extended also by 
the application of voltage regulators, 
boosters and capacitors. Lastly, it may 
be emphasized again, particularly 
from the standpoint of emergency 
uses of steel as a substitute for con- 
ductors of inherently greater elec- 
trical efficiency, that in the economic 
sense steel is at its best as a high- 
voltage conductor, in both distribu- 
tion and transmission. 





Rectifier Performs Well 
on Fluctuating Load 


Response of mercury-arc rectifier to load shock aris- 


ing from sharply fluctuating d.c. load of coke ovens 


leads to replacement of engine-driven d.c. generators 


LLOYD T. JONES," Citizens Gas & Coke Utility, Indianapolis, Ind. 





ADVANTAGE of the mercury-are 
rectifier over rotating electrical equip- 
ment in instances where the shock 
element in widely fluctuating d.c. 
loads is appreciable is clearly illus- 
trated by the case of the Citizens Gas 
& Coke Utility of Indianapolis, Ind., 
where a 150-kw. pioneer air-cooled 
mercury-arc rectifier installation was 
made during the summer of 1941. 

Because of the importance of speed 
control in coke oven equipment all 
of the tractive drive equipment and 
a large part of the mechanical oven 
equipment at this plant depend upon 
direct current. Briefly enumerated, 
the d.c. equipment includes: 





* Electrical engineer. 
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Type Number Total Hp. 
Pushers ; 2 175 hp. 350 
Charging cars 3 35 hp. 105 
Door machines 6 25 hp. 150 
Valve-reversing equip- 

ment 126 
Bridge cranes | 110 hp. 110 
Stoker drives in power 

house ; 15 
Quenching car locomo- 

tive | 130 130 

° 986 





While d.c. load demand at this 
plant averages around 35 kw., mo- 
mentary loads as high as 210 to 250 
kw. are encountered due to the shock 
load of the d.c. powered pushers and 
the bridge crane. Character of the 
load is shown on the typical d.c. load 
chart on the next page. 


(923) 53 


SINGLE 150-kw.  air- 
cooled mercury-arc rec- 
tifier serves coke-oven 
load formerly supplied 
by two 150-kw. engine- 
driven generators; in- 
stallation is one of earli- 
est applications of new 
air-cooled rectifier 


WIDELY FLUCTUATING 
d.c. load marks elec- 
trical requirements of 
coke ovens; full scale 
corresponds to 150 kw.:; 
chart speed 6 in. per 
hour. 





















































Prior to the installation of the recti- 
fier in June, 1941, direct current had 
been supplied from three 150-kw. 
steam engine driven d.c. generators. 
With only one of these machines in 
operation it was impossible to main- 
tain voltage stability when the heavy 
oven equipment—such as the coke 
pusher—was operating in conjunc- 
tion with coal-handling bridge crane 
due to the sudden load surges. Two 
150-kw. units were required under 
most conditions, with one unit as 
standby. The extremely low load fac- 
tor (average load/max. demand) 
occasioned by the fluctuating charac- 
ter of the load made this type of 
operation costly. 

Ability of the mercury-arc rectifier 
to adapt itself instantly to sudden 
load changes and to deliver 25 per- 
cent overload for two hours and 100 
percent overload for one-minute peri- 
ods recommended it for this type of 
operation. High operating efficiency. 
ranging from 78.5 percent at 4 full 
load to 88 percent at 14 times full 
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load, and relatively low idling losses, 
promised economical operation. Volt- 
age regulation with the rectifier was 
also foreseen to be of the order of 
6 to 7 percent compared to no load 
voltage. 

The rectifier installed was a 150-kw. 
unit of the new forced air cooled type 
made by the Allis-Chalmers Manufac- 
turing Company. Its six-anode metal 
tank is evacuated by a mercury-vapor 
high-vacuum pump and a motor- 
driven rotary low-vacuum pump. 
Unit has a total weight of 2,500 lb. 
Alternating current is supplied to the 
unit at 233 volts, six-phase, from a 
178-kva., outdoor-type, step-down 
transformer supplied on the primary 
side at 4,360 volts, three-phase, delta. 
Rectifier at full load delivers 625 
amp., at 240 volts d.c., 1,250 amp. 
for one minute. 

Early operating experience with 
the unit has borne out preliminary 
expectations. Average operating efh- 
ciency for each of the first four 
months was respectively 90.83, 85.65, 


ELECTRICAL WORLD e 



























87.33 and 87.33 percent. The unit is 
guaranteed by the manufacturers for 
operation in ambient air at 110 deg. 
There was some question, when the 
machine was first installed, whether 
it would operate satisfactorily in the 
high temperature air at the coke 
plant. However, during the second 
month of operation ambient tempera- 
ture reached 109 deg. for an extended 
period and it is now believed that it 
will not be necessary to use a separate 
air cooler with the unit as was at first 
contemplated. 


Operating Economy 


Analysis of operating costs over 
the first 113 days of operation show 
that if present economy continues the 
installation should pay for itself in 
somewhat more than two years. Past 
experience with steam engine genera- 
tion of d.c. showed a cost of $0.0349 
per kw.-hr. including labor, repair, 
etc. Operating records of the rectifier 
installation showed for the first four 
months: 





D.c. energy charge, per kw.-hr..... $0.00507 
DOINERE, CROPS: 605.6 io5ssreisstassesess CORN 
Inspection (including cost of standby 
SP EIEN eine oc ck ub divcceiweiens 0.011 
ee re $0.01818 


Saving over d.c. engine generation 
$0.0349 — 0.01818 — per kw.-hr. $0.01672 


A total of 70,641 kw.-hr. was recti- 
fied, in the initial operating period of 
113 days. Total saving over this 
period was therefore $1,275, or an 
average of $11.29 per day. Estimated 
annual saving, then, corresponds to 
$4,120 per year on an investment of 
$10,400, indicating that the unit will 
pay for itself out of savings in a little 
more than two years. 


Vibrator Breaks 
Coal Arches 


Coal arching over the downspouts 
at the bottoms of bunker hoppers can 
cause quite a lot of annoyance in a 
power plant. To avoid such bother in 
the Fort Atkinson station of the 
Georgia Power Company a _ heavy 
duty electric vibrator of the kind used 
on gravel sorting screens is mounted 
on the outside of each hopper throat. 
If coal flow stops in any spout the 
fireman just pushes the vibrator but: 
ton for a few seconds and the coal 
starts coming down again. 
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Combustion Corrections 


Gain Large Capacity 


Designed boiler output (with initial fuel) is recovered by 


the elimination of erosion and clogging through simple ad- 


dition of tubes and material-saving changes in economizer 





“SLAGGING” in sixteen 20-year-old 
pulverized coal brick-lined furnaces 
at Lakeside of Wisconsin Electric 
Power Company limited their maxi- 
mum sustained output when burning 
southern Illinois coal because of 
boiler first-pass clogging and brick- 
work erosion by molten slag. Fans 
and all other facilities permitted 
higher outputs, but high furnace tem- 
peratures formed a hampering “bot- 
tleneck.” 

Installation of 37 to 77 percent 
more furnace heat-absorbing surface 
removed the slagging limitation defi- 
nitely. Favorable location of this 
new surface, principally where rates 
of heat absorption were highest, 
would have permitted the burning of 
more than 37 to 77 percent additional 
fuel without exceeding previous tem- 
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FIG, 2—Slagging naturally grows cumulatively worse; cleanliness 
effected—(a and b) boiler inlet (first pass) and (c and d) in screen tube areas by means of the changes indicated in Fig. 1 








peratures. Since other facilities did 
not permit quite all of this output in- 
crease, the furnaces now have a large 
margin before troublesome slagging. 

The eight oldest boiler units were 
also handicapped by unreliable, in- 
efficient economizers. Their 25 per- 
cent air leakage overworked the in- 
duced-draft fans and thus limited 
steam output. 


Economizers Conserve Metal 


Modern economizers requiring only 
one-eighth the weight of new mate- 
rials as that returned to the war 
effort as scrap (because fins on the 
new tubes multiplied the tube areas 
by twelve times) were readily in- 
stalled in existing ducts. 

Output was elevated 32 percent in 
these older eight units by the two 
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FIG. 1—Better furnace and flue-gas cool- 
ing realizes 32 percent increase in capac- 
ity. Small new economizer is bigger in 
performance than its massive predecessor. 


major changes, and 16 percent in the 
eight other boiler units, by simply 
the added furnace cooling. 

Together, these two relatively minor 
changes have increased needed boiler 
capacity the equivalent of at least 
35,000 kw. at a cost of about $4 per 
kw. Perhaps almost equally important 
to the capacity gain is the fact that 
vital reliability and gains from les- 
sened maintenance have resulted, plus 
minor economy improvements. 

Summarizing, valuable increased 
capacity for serving war industries 
has resulted from a minor expendi- 
ture of man-hours, a minimum in- 
terruption of equipment service and 
an actual considerable gain of metals 
for the war effort. 
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sustains itself: marked lessening of clogging and ash insulation 
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THIS SECTION, which is now a regular feature of ELECTRICAL WoRLD, 
uses the case method rather than the more familiar question and 
answer treatment because to answer a question intelligently one must 
know all of the conditions that might have a bearing on the particular 
problem. Getting this information now in specific applications for 
priorities is one of the things that delays the granting of ratings in a 
great many cases. 

There are very few hard and fast rules which cover all cases, and 
for that reason it seemed inadvisable to offer interpretations of a 
categorical nature. These cases are guides to procedure and indicate 
what might be expected under certain conditions. Moreover, we believe 
it will be found most helpful if those who apply for priority assistance 
have an understanding of how decisions are arrived at and the nature 
of the guiding philosophy. 

However, that does not rule out questions from readers. By all means 
send in questions. We shall attempt to find a case as nearly parallel 
as possible and show how that was handled. It might not completely 
answer the particular question, but it will be a helpful guide.—Eprrors. 


had to route such 


PD-1A’s to its project section to be 


division 


Amending Project Ratings 
Case No. 5 


power 


handled as project amendments. 
When the first two PD-1A’s in the 
case cited reached the power divi- 
sion they were started through the 
mill in this manner. A day or two 
later another of the applications ar- 
rived—after the file in the case had 
started on the necessary rounds for 
clearance and approval of a project 
amendment covering the material 
listed in the first two forms. The late 
arrival could not be handled until the 
first amendment had been issued— 
with hundreds of priority applica- 
tions constantly in the process of be- 


When original P-200 priority rat- 
ings prove insufficient to obtain some 
of the most critical items of materials 
utilities have frequently resorted to 
filing PD-1A applications to get the 
necessary up-ratings. A recent in- 
stance in point involved a substation 
extension authorized under a P-200 
rating. It originally was assigned an 
A-l-j rating, which proved inade- 
quate for a number of specialty steel 
and copper items. 

A half-dozen separate PD-1A ap- 
plications were filed for the higher 
ratings needed to obtain the missing ing reviewed and issued, it is not 
possible to recall a file once it has 
started its rounds. After the second 
amendment, covering 


third PD-1A, had been started on its 


materials from as many suppliers. 
WPB, however, now forbids the pro- 
cessing of PD-1A applications for 
the 


project 


up-rating a project rating, so 
Here’s a tip on how to save some time amid Washington’s red tape procedure. 
When WPB gets a priority application which doesn’t contain all the required 


information upon which to 


explaining what further data are needed. 


base a rating, the applicant is sent a letter 
This letter concludes with the statement 
that if the requested information is not forthcoming within fifteen days. “it will be 
presumed that you do not care to pursue the matter further.” After fifteen days. 
the application automatically goes into WPB’s permanent file room and is swallowed 
up among hundreds of thousands of others; several days often are required to 
get it back. So, if it is not possible to get the necessary reply back to WPB within 
fifteen days, drop a line to the official who returned the application telling him 
the answer will be along in a few more days. He will then hold the file on his 
desk beyond the fifteen-day period. 
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way, along came the last three PD-1A 
forms, which similarly had to wait 
for the return of the file. In all, the 
utility’s various applications were 
held in a delayed file for more than 
two weeks; meanwhile, work on the 
sub-station was at a standstill. 

The way to avoid this difficulty is 
to apply directly for an amendment 
to the project rating. This is done by 
letter, to the power division’s project 
section, and all the materials for 
which special ratings are required 
can be lumped together. The applica- 
tion then will be handled in Wash- 
ington by the same man who author- 
ized the project in the first instance. 
The utility stands a much _ better 
chance of getting what it needs when 
it runs the gantlet only 
stead of two or three times, 


once, in- 
and the 
procedure saves both time and paper- 
work. 


Sectionalizing Loads 
Under L-94 


Case No. 6 


Limitation Order L-94 directs util- 
ities to determine the availability of 
non-utility power in their areas and 
to make any “feasible” interconnec- 
tions with a view to getting the maxi- 
mum benefit for the war effort of the 
installed generating capacity, what- 
ever its source. This, however, does 
not always mean integrated operation 
—the controlling consideration of the 
WPB power division is the ratio of 
materials required to the kilowatts in- 
volved. 

Sectionalizing of loads for emer- 
gency service by an industrial plant 
or other power source is expected by 
the power division to prove an im- 
portant source of added wartime en- 
ergy. For example, recently in a 
power area considered tighter than 
most, a utility found it could obtain 
between 1,000 to 1,200 kw. of firm 
power from a municipal plant with 
which it. had never been connected. 
The alternatives for connection were 
parallel operation or tapping the mu- 
nicipal line at a sub-station which 
feeds an old quarry and sectional 
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izing a portion of the utility’s load 
to be served in emergencies from the 
municipal sub-station. 

Installation of equipment for 
parallel operation was estimated to 
cost about $15 per kilowatt; tapping 
the feeder was possible for one-third 
as much. Inasmuch as $10 worth of 
materials per kilowatt is considered 
about tops for connections, except in 
an actual shortage or other emer- 
gency situation, the decision reached 
in discussions between the utility and 
municipality with the power divi- 
sion’s allocation section was to tap 
the feeder rather than integrate. 

Wherever possible, materials for 
these L-94 connections are to be ob- 
tained under the provisions of Order 
P-46. When, as in this instance, the 
material and equipment needed ex- 
ceeded P-46 limits, the utility applies 
for the necessary priorities in the 
same manner as for any other con- 
struction—preferably a project rating 
rather than a series of PD-1A’s. The 
section which handles the priority 
applications gives full weight to the 
recommendation of the L-49 staff. 


Industrials Chip in 
Case No. 7 


Here is an example of how a utility 
company in effect increased its avail- 
able supply of energy without the use 
of a dollar’s worth of scarce mate- 
rials, 

The utility has a wholesale power 
contract with a small municipal com- 
pany. The municipality, in turn, 
serves two industrial plants which 
have their own generating stations 
but operate them normally only for 
peak demands because costs exceed 
the city rate. The utility's inquiry 
under Section B-3 or Order L-94 dis- 
closed that the capacity of the indus- 
trial plants is sufficient not only to 
provide their full needs but also to 
supply the entire municipal load. 
Further, the city and the industrials 
operate in parallel. 

In its report to the WPB power 
division’s allocation section outlining 
its efforts to meet the L-94. provisions, 
the utility explained that arrange- 
ments were made to have the indus- 
trials take over the municipal load 
at any time it becomes necessary for 
the utility to interrupt the deliveries 
to the municipality. 

Not often, of course, will it happen 





that an industrial plant can assume 
an entire system load, but the allo- 
cation section feels that a goodly 
amount of wartime emergency energy 
can be developed by sectionalizing 
portions of loads to be carried in 
emergencies from non-utility sources 
(see Case No. 6, this issue). 


Fewer Condenser Tubes 
Case No. 8 


Utilities requiring new condenser 
tubes must supply WPB power divi- 
sion with a detailed justification of 
their need. Even then, because of the 
acute scarcity of tubes in relation to 
demand, ratings are issued only for 
a “patch and pray” job involving the 
least possible number of replacements. 

Illustrative of this strictness is 
WPB’s cutting down of a recent ap- 
plication from a utility for more than 
$100,000 worth of Admiralty metal 
tubes for retubing four large units 
to about one-fourth the amount re- 
quested. The considerations which 
dictated the decision in this case apply 
equally to all condenser tube appli- 
cations. 

The original application contained 
little information beyond a statement 
that the condensers were badly in 
need of repairs and that the company 
engineer felt a retubing job advisable. 
The power division wrote a letter sug- 
gesting that retubing of two of the 
units be deferred—this was because 
the utility is not in an overloaded 
power area—and asking for data 
showing how many tubes had been 
plugged and how many cut out in the 
units selected for overhaul now; also, 
how many tubes might be in stock. 
Data also was requested showing re- 
cent operating experience with the 
condensers, and the unit load factors. 

This information is required be- 
fore a rating is given because WPB 
limits tube replacement to a maxi- 
mum of 80 percent of the original 
surface, usually less for machines not 


carrying base loads. If 30 percent 
of the tubes have been plugged, not 
more than 10 percent of new ones 
will be authorized; if there are any 
tubes in stock, this number is de- 
ducted from the allowance. 

Important also, but not a factor in 
this case, is to specify in the appli- 
cation the kind of water used in the 
condensers. WPB has limited manu- 
facture of condenser tubes to Ad- 
miralty and Muntz metal and the 
power division requires that Muntz 
metal be used where there is a fresh 
water supply, reserving Admiralty 
for salt or brackish water. 


A-l-c for Anticipating 
Breakdown 
Case No. 9 


Frequently, utilities unnecessarily 
file PD-1A priority applications with 
WPB’s power division to get mate- 
rials needing up to an A-l-c rating 
which they need in stock as advance 
precaution against serious breakdown. 
An example is the recent application 
of a mid-west utility for a small 
(dollar-value) order of valve repair 
parts for the company’s main station. 

The power division in returning 
the application pointed out that P-46, 
as amended June 23, in section (b) 
(1)(v), permits utilities to self-as- 
sign A-l-c ratings up to 30 percent of 
their orders to obtain materials to 
repair actual breakdown on existing 
equipment “or to make reasonable 
advance provision for such repair.” 
Thus, instead of filing a PD-1A for 
an A-1-c rating to get the valve parts, 
the utility could simply assign this 
rating to its order upon the supplier. 

Only when a utility has used up its 
30 percent A-l-c allowance in any 
quarter and still needs breakdown 
repair parts does the PD-1A applica- 
tion become the proper procedure. In 
that event it should be stated on the 
application that the P-46 quota has 
been used up. 


When filing a PD-1A application for a rating to obtain materials for making 

a service extension outside the scope of the Form PD-545 procedure, it is 

essential, in addition to answering the questions asked on the blank, to furnish 
also the information that the job complies with relevant conditions set forth in the 
various administrative letters of the power division. For instance, a utility seeking 
to extend service to a new building should report that the building foundation 
was completed by March 26, 1942. Or, if a third wire is needed to serve a range 
or water heater, include on the PD-1A form the date the equipment was installed. 
Many PD-1A’s are being delayed from one to three weeks while the power division 
solicits this information by letter from the applicants. 
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Valve Closure Assured 
if Penstock Fails 


Maximum operating reliability obtained by installing oil-actu- 


ated mechanism which protects penstock and power house in case 


of pipe line break — Device functions automatically or manually 


EARLE A. CRELLIN,* Pacitic Gas & Electric Company 





SHUT-OFF VALVES in the penstock 
lines of several Pacific Gas & Electric 
Company hydro plants have been 
equipped with hydraulic operating 
mechanisms so as to insure maximum 
reliability of operation and at the 
same time afford maximum protec- 
tion to penstocks and power plants 
under emergency conditions. This is 
accomplished by provision for auto- 
matic closure of the valves whenever 
the velocity of the water in the pen- 
stocks exceeds, by a predetermined 
adjustable margin, that of normal full 
load flow. The mechanism also is 
arranged to permit closure from the 
power house. Opening of the valves 
after full closure, however, cannot be 
accomplished except by manual con- 
trol at the valve, thus insuring pro- 
tection against accidental opening 
into an empty or insufficiently primed 
pipe line. Three typical installations 
are described below. 

Butterfly valves in the penstocks of 
the Bucks Creek and Potter Valley 
power houses are equipped with 
mechanisms actuated by oil stored in 
headtanks sufficiently high above the 
valve houses so that adequate pres- 
sure is available at the point of appli- 
cation. Oil is used because of its 
lubricating and non-corrosive quali- 
ties and because of its freedom from 
freezing at all temperatures likely to 
occur at either plant. Interconnect- 
ing piping between the headtank and 
valve houses is buried or otherwise 
protected against mechanical injury; 
hence the ever-present force of gravity 
is available for operation of the 
valves. At the Halsey power house 
the two sluicegates at the outlet of 
the forebay, which control the admis- 
sion of water into the penstocks, are 
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operated by hydraulic cylinders and 
an oil pressure system. 

Principal elements of the control 
system vary with each installation, 
dependent upon the valve to be op- 
erated. At Bucks Creek the initiating 
equipment in the automatic closing 
device on each of the two penstocks 
consists of two pairs of pitot tubes 
installed in the sides of the penstock, 
one pair located 4 ft. 3 in. down- 
stream and the other pair 9 ft. up- 
stream from the center line of the 
main butterfly valve. Duplicate tubes 
are installed in case one should be- 
come clogged with a bit of debris in 
the water. These pitot tubes take 
advantage of the loss in head or drop 
in pressure in the water as it flows 
through the valve and around the 
disk. This pressure drop increases 
rapidly with increasing velocity of 
water through the penstock. 






Tests were conducted to determine 
the pressure differential correspond- 
ing to normal load (180 c.f.s. of flow 
and 3 in. of mercury). To provide 
an ample margin against tripping by 
penstock surging or for other reasons 
not induced by a sustained increase 
in velocity of flow, the device was set 
to trip at 6.8 in. of mercury, cor- 
responding to a penstock flow of 295 
c.f.s. or 64 percent above full load. 
Fig. 1 shows the arrangement of the 
tripping equipment in the valve house 
at the head of the penstock; Fig. 2 
shows a layout of the essential ele- 
ments. 


Remote Tripping 


In this installation remote elec- 
trical tripping is accomplished by op- 
erating a push-button switch in the 
power house. Coupled with the trip- 
ping is a position-indicating hook-up 
which is so arranged that the op- 
erator in the power house will re- 
ceive an indication that the electrical 
tripping impulse has reached the trip- 
ping solenoid and he will thereafter 
be able to observe the closing travel 
of the valve to the fully closed posi- 
tion—an operation requiring four 
minutes. The position indicator con- 
sists of a 4-amp., d.c. ammeter and a 
variable rheostat connected in series 
with the coil of the tripping solenoid 
and the push button. The rheostat 
is rotated by a sprocket-and-chain 
connection to the main shaft of the 
butterfly valve and is so arranged that 
all of the resistance is out of the 





FIG. 1—Interior of valve house at head of Bucks Creek penstock showing equipment for 
hydraulic operation of butterfly shut-off valves 
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FIG. 2—Layout of control equipment for main butterfly valves at Bucks Creek 


The valve (1) is actuated by a hydraulic cylinder (2) which receives oil under pressure from 
the headtank (3). Pitot tubes (H) develop a pressure differential which registers on the 
manometer (F). When velocity exceeds predetermined limits the differential pressure 
valve functions, releasing oil through four-way valve to the operating cylinder. Remote 
control operation from the power house is through the solenoid (M) to the pressure valve. 
Oil from the operating cylinder after a closure is forced by the opening cycle into the 
sump. Duplicate motor-driven pumps controlled by float switch return the oil to the head- 


tank. The hand pump is for emergency use. 


circuit when the valve is fully open. 
The resistance of the circuit is such 
that a current of approximately 3 
amp. will flow when the push button 
is depressed to supply a potential of 
125 volts from the station storage 
battery. Closing of the circuit deflects 
the ammeter needle to the “open” 
position and energizes the tripping 
solenoid. As the butterfly valve ro- 
tates to the closed position, the arm 
of the variable rheostat also moves, 
thus introducing resistance into the 
circuit until at the closed position the 
current value is reduced to 1 amp. 
with 125 volts applied to the cir- 
cuit. Thus by depressing the button 
from time to time the operator can 
observe the progress of closure at any 
time during the four-minute cycle. 

An alarm system has been provided 
to direct the attention of the operator 
to loss of oil pressure. Before opening 
the butterfly valve after closure it is 
necessary to refill the penstock in 
order to equalize pressures. 

In the Potter Valley installation 
the actuating mechanism for auto- 
matic closure of the single butterfly 
valve consists of two piezometer rings 

one 180 ft. upstream from the valve 
and the second in the penstock 12 ft. 
10 in. downstream from the valve. 
The same system of pressure differ- 
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entials is employed, functioning 
through a balanced four-way differ- 
ential piston valve which controls the 
oil to the operating cylinder. 

At the Halsey power house water 
to the penstocks is controlled by two 
sluicegates, each of which has a 12.- 
300-lb. gate leaf, 4x6 ft. The gates 
close by gravity, being released by a 
latched tripping mechanism which is 
controlled by water level differential 
for automatic closure or by push but- 
ton for manual operation from the 
power house. Two hydraulic cylinders 
with an oil pump are used for open- 
ing the gates. These cylinders also 
serve as a dash pot to regulate the 
speed of closure after tripping. The 
gate house installation is shown in 


> 


Fig. oS. 
Initiating Element 


The initiating element for auto- 
matic operation is a water level re- 
corder provided with an adjustable 
high-level electric alarm contact. It is 
installed in the gate house on the top 
of a pair of float wells and is actu- 
ated by a differential float system 
which causes the instrument to re- 
spond to differences in water level in 
the two float wells regardless of what 
the water level in the forebay may be. 
One of the float wells is connected to 
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FIG. 3—Actuating mechanism for automatic 


control of sluice gates at Halsey 


When abnormal difference in water level 
on the recorder (12) closes the contacts, 
the circuit is completed through the closing 
coil of the contactor (II) and the 24-volt 
storage battery (7) to energize the solenoid 
trip on the sluicegate. On manual opera- 
tion when the push button in the power 
house is depressed the closing coil of the 
contactor (13) is energized. This is con- 
nected in parallel with the recorder so that 
the same sequence of events occurs as 
though the recorder actuated the mecha- 
nism. An electric heater (21) thermostatic- 
ally controlled (20) keeps temperature above 
freezing in winter. A selenium rectifier (9) 
maintains the battery at full charge. 


the forebay and the other to a point 
in the outlet tunnel approximately 
100 ft. downstream from the sluice- 
gates by a 2-in. brass pipe. This well 
therefore is affected by the flow of 
water in the tunnel, which produces 
a reduced pressure at the open end of 
the pipe pointing downstream and 
magnifies the actual velocity head 
losses. 

When a flow of water in excess of 
the normal full load rate passes 
through the tunnel the difference in 
water level in the float wells increases 
rapidly. By previous test the water 
level recorder has been set to func- 
tion on a differential corresponding 
to 600 c.f.s., as compared with the 
normal full load flow of 500 c.f.s. 

As with the other installations, this 
one is equipped with a position indi- 
cator for use with the electrical trip- 
ping circuit from the power house. 

Expense of these installations is 
nominal in comparison to the protec- 
tion afforded to the investment in 
power houses. Equipment is inspected 
and tested monthly. While there have 
been no penstock breaks to test the 
installations, the equipment—pow- 


ered by gravity—stands always ready 
to meet any emergency. 





(929) $9 


Lighting Engineers 


Study Sky-Glow 


Massachusetts electrical men co-operate with U. S. Army and pub- 


Sunset 


es 
E 
Ee 
5 
> 


Eastern 





FIG. 
Boston in 1942 


HOW DIM is a dimout? How high 


? These and 


is the sky-glow? many 
other puzzling questions resulting 


from army regulated dimout lighting 
may soon be answered. At least the 
whole matter has been recently 
studied and a report prepared by 
lighting engineers of the Massachu- 
setts Committee on Public Safety. 
Important emphasis was placed on 
the effect of natural conditions as a 
factor in determining how effective 
present dimout measures are, or pos- 
sibly can be. In the area under test it 
was found that about 2,200 of the 
1.303 hours annually from sunset to 
sunrise are significant in the control 
of sky-glow over coastal cities and 
towns (Fig. 1). In the remaining time 
the presence of moonlight and fog 
cancels out the sky-glow. What little 
scientific data are available on the 
subject of visibility under low back- 
ground brightness indicate that sil- 
houetting of vessels is possible under 
natural conditions on the darkest of 
nights, and without benefit of arti- 
ficial sky-glow from cities. A reduc- 
tion of sky-glow affects the distance 
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lic officials in analyzing dimout problems related to costal de- 


fense — Instrumental methods interpret test blackout conditions 


Full 
B Last Q 


[= Twilight and moonlight 


28 Moonless night 


Eastern War Time 





1—Sunrise and sunset curves with twilight and moonlight duration bands for 


at which ships can be seen by sil- 
houette; hence the problem is some- 
what localized. 

The principal feature of the study 
was a series of tests designed to de- 
termine the magnitude of sky-glow, 
the relative effect of various contrib- 
uting components and its effective 
distance inland. Tests made: 

1. Continuous — nightly 
ments around the compass from three 
locations in eastern Massachusetts, 
one station at sea, the two others on 
land. The stations were in direct line, 
the middle station at the center. 

2. A progressive blackout of the 
eastern half of the state in five steps 
using the above test locations and 
starting 1 a.m. in order to eliminate 
most of the contribution from resi- 
dential, commercial and automative 
lighting. 

3. Tests over an undimmed-out 
city using two test stations on either 
side of the area in direct line with its 
venter and equidistant from it. A 
progressive blackout was arranged in 
eight steps, namely, outdoor signs, 
show windows, upright street lights, 


measure- 
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FIG. 2—Taylor low-brightness meter in 
special mounting for field tests of sky- 
glow 


pendant street lights, radial wave 
street lights, automotive headlights, 
residential lighting and _ defense 
plants. Observers checked load den- 
sity and traffic was counted. 

4. Tests over a dimmed-out town 
during a progressive blackout of four 
steps as follows: Ornamental street 
lights reduced from 6.6 amp. to 5.5 
amp., ornamentals off, radial-wave 
street lights off, general blackout resi- 
dential, commercial, etc. 

All tests were made with Taylor 
low-brightness meters (Fig. 2). The 
technique employed by the Massa- 


’ chusetts engineers was unique in that 


for the first time measurements were 
made _ simultaneously 
more points, one or more being on 
shore. Heretofore a single station at 
sea had been utilized. The latter prac- 
tice had the obvious advantage of 
relating results to visibility from an 
enemy craft, but proved inadequate 
as a sole means of analyzing the 
causes of sky-glow. On the night of 
the most extensive test blackout of 
eastern Massachusetts the measure 
ments taken at sea were useless be- 


from two or 
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cause of haze which obscured the sky- 
glow completely. Measurements on 
land were unaffected by the haze and 
gave the desired information. 

Another important point to be ob- 
served by any one wishing to repeat 
these tests in other localities is that 
all tests were made in the dark of the 
moon. Under such conditions the ef- 
fect of sky-glow is most pronounced 
and in any event the presence of 
moonlight may make any readings 
meaningless.“ Where sky-glow from 
shore installations was observed on 
a moonlight night it came from un- 
shielded lighting of war industries, 
indicating a brightness several times 
that of dimmed-out cities. It is under- 
stood that such conditions can and 
will be corrected compatibly with pro- 
duction and protection. 


30-Mile Optimum Dimout Zone 


Detailed discussion of the results 
of the study cannot be given for 
obvious reasons. However, it can be 
said that in no case was it possible 
to measure sky-glow from points be- 
yond 25 or 30 miles. A dimout zone 
of this depth would seem to be reason- 
able in this area. The tests of the 
isolated cities were most interesting 
and useful. In each step of the pro- 
gressive blackout reduction in sky- 
glow was measurable and indicated 
the relative contribution of various 
sources. Automotive lighting and war 
plants were found to be important 
factors, and suggest where corrective 
measures might be applied. A single 
automobile produced enough sky-glow 
during the test of the dimmed-out city 
to prevent measurement at one step. 
On this particular night the sky was 
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FIG. 3—Variations in sky-glow during night of progressive 
Readings taken at a point 
about 12 miles inland from Boston coastline 


blackout (July 13-14, 1942). 


dark with heavy clouds and the effect 
of headlights was striking. 

To assist in analyzing test data 
three types of graphs were employed. 
Typical illustrations are shown in 
Fig. 3, 4 and 5. The polar curve (Fig. 
3) was useful in plotting data from 
land stations and in_ identifying 
sources of sky-glow around the hori- 
zon. Fig. 4 indicates the variation of 
sky-brightness sweeping across the 
city of “X” under test during each 
step of a progressive blackout. Fig. 5 
shows the percentage drop in sky- 
brightness at each step of the pro- 
gressive blackout in the town of “Y” 

The Massachusetts study was un- 
dertaken at the request of local army 
authorities as a means of determining 
the effectiveness of present dimout 
methods and to indicate where and 
how further modifications in existing 
regulations might advantageously be 
made. The data, together with recom- 
mendations of the Technical Blackout 
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“Xin test of July 15, 1942 
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4—Horizontal brightness variations showing effect of pro- 
gressive blackout on sky-glow of an undimmed out Bay State city 
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Committee which 
made the study, have 
been turned over to 
the army. 

Col. Harold Storke, 
provost marshal of 
the First Service Com- 
mand, _ represented 
Maj.-Gen. Sherman 
Miles, commanding 
the First Corps Area, 
in carrying out the 
sky-glow studies. Sig- 


nal corps civilian 


employees were as- 
signed to assist in 
obtaining the _ test 
data. Considerable 


credit is due to Col. 
Storke and to state and local civilian 
defense organizations for the coop- 
erative and efficient manner in which 
each phase of the test was conducted. 
Without such co-operation the study 
would have been futile. 


Lighting engineers of the Massachusetts 
Technical Blackout Committee, responsible 
for these studies were: R. B. Brown, Jr., 
Boston Edison (and president-elect I.E.S.) ; 
P. N. Clarke, Westinghouse Electric; C. A. 
B. Halvorson, General Electric; A. S. 
Walker, New England Power System, and 
Moorhead Wright, Jr., General Electric. 
Other committee members included C. J. 
Farley, secretary Massachusetts Blackout 
Committee; A. W. Devine, assistant to the 
Motor Vehicle Registrar; Page Browne, 
superintendent Park Square Building, 
Boston; I. B. Parkhurst, assistant business 
manager Harvard University, and W. W. 
Thompson, consulting engineer, Boston, and 
chairman of the Technical Blackout Com- 
mittee (temporarily absent from the state). 

New England power engineers contrib- 
uted valuable data on natural conditions 
and were responsible for the graphic chart 
of Fig. 1. Laboratory technicians of the 
Boston Edison and General Electric com- 
panies supervised and manned the test 
stations and devised methods of present- 
ing and interpreting the data obtained. 
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FIG. 5—Percentage of sky-glow variation effected by blackout 
steps in the Massachusetts town of “Y” 
July 17-18 


throughout the night of 





(931) 61 








Expulsion Tubes Greatly 
Reduce 66-Kv. Outages 





Some 5,000 tubes on more than 200 miles of 66-kv. 


lines cut outages from 30 to 3% per 100 miles per 


year — Protection provided for 98 percent of mileage 


W. O. SMITH." Chief Dispatcher, Long Island Lighting Company 





INSTALLATION of more than 5,000 
expulsion tubes on the Long Island 
Lighting system has been effective in 
reducing the number of outages per 
100 miles per year from 30 to 3.5 
over a five-year period. Their service 
life has not been long enough to per- 
mit accurate estimate of their ex- 
pected life, but it has been established 
that periodic maintenance is essen- 
tial if such favorable results are to 
be expected of the tubes as a sus- 
tained performance. 

In general it has been found that 
the principal cause of tube tracking 
with subsequent tube flashovers has 
been due to accidental shortening of 
the external series gap below the de- 





*Excerpts from paper submitted in E.E.1. paper 
contest for one of the James H. McGraw prizes. 


NEW 
JERSEY 


“NT Melville 


sired minimum. System outages, with 
which misperformance of protector 
tubes is involved, may be of longer 
duration than those occurring on a 
line not equipped with the protector 
tubes. Successive discharges caused 
by multiple lightning strokes should 
be considered when determining the 
limitation of tube life from internal 
erosion. 


Tubes Decided Upon 


In 1935 it was decided to take 
steps necessary to reduce outages on 
the 66-kv. system (Fig. 1) caused by 
lightning. In 1934 the total number 
of faults on this transmission system 
caused by lightning reached an all- 
time peak of 65. 

Based upon actual field tests made 


4 Oo 
Port Jefferson 


he Ronkonkoma 
So 


> 


© 1 twood 
Newbridge Roadl si —“Cayville 
Of 


on April 23 and 24, 1935. special 
expulsion tubes were designed by the 
General Electric Company for appli- 
cation to the Long Island Lighting 
Company’s System. Also, a_ study 
of the fault currents was made for 
different parts of the system and. 
based upon a fault current profile. 
the system was divided into several 


zones of different fault current 
ranges, as follows: 

Miles From R.M.S. Amps. 
Glenwood Section Tube Current Rating 


0-14 Glenwood to 


New Bridge Road 900 /5,000 
9-22 East Garden City 

to Far Rockaway 600/3,400 
14-18 New Bridge to 

Melville 600/3,400 
18-50 Melville to 

Manorville 400/2,500 
50-77 Manorville to 

South Hampton 200/1, 100 


ISLAND 
SOUND 


66 kV. line S comme 





FIG. 1—Double-circuit lines in vertical configuration have single overhead ground wire. Lightning storms usually take one of three 


paths indicated 
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Accordingly 2,838 tubes of 69-kv. 
rating were obtained in 1935, 342 
tubes in 1936 and 2,045 tubes in 
1937. 

With the exception of a few special 
cases, the types of mounting used 
with these tubes are: 
Type of Tower 


Suspension 
Strain 


Type of Mounting 
Counterweighted 


Rigid 

With the exception of approxi- 
mately 4 miles, this 66-kv. transmis- 
sion system was fully protected by 
tubes in the year 1937. The section 
not protected by tubes consisted of a 
wood-pole section between East Gar- 
den City and West Hempstead sub- 
stations. 


Storm Characteristics 


Curves shown in Fig. 3 indicate 
the effectiveness of the tubes. Certain 
facts have been discovered as follows: 

(a) In general, a large percentage 
of thunderstorms originate in the 


uorthwest, west and southwest and 
follow certain paths (Fig. 1). 3) 
(b) The most severe lightning change course). 
storms occur during periods of high 
tide. In most cases where storms 


originate during low tide periods the 
storms either (1) appear to remain 
stationary at the point of origin and 
wait for a change of tide, (2) pass 
over Long Island as a high storm 
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Rockaway 
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construction 
shown dotted 
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traveling at a high rate of speed or 
break up and disappear (or 


(c) Wind velocity and speed of 
storm appear to have little or no 
bearing upon the capacity of a storm 
to create lightning disturbances on 
this 66-kv. transmission system. 

(d) The one characteristic of a 
storm that can be depended upon to 


FIG. 3—Minimum of 25 storms in 1934, maximum of 51 in 1938. No real reduction in 
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outages 


occurred 


until a large por- 


tion of 
transmission 


the total 
mile- 


age was protected 
by tubes 


Glenwood 


SS 


6°30-9:40 PM. 


Huntington 


6:30-9:50 PM. 
Moderate 


Grounding 
transformer 


Northport 










Brentwood 


FIG. 2—SYSTEM GROUNDS consist of 
a 28-ohm reactor in the neutral of each 
of two delta-wye transformer banks at 
Glenwood, a zigzag transformer at 
Northport and two solidly grounded 
wye-delta-wye transformer banks at 
Far Rockaway 


cause disturbances on the transmis- 
sion system is severe lightning be- 
tween cloud and earth. 

(e) In cases where lightning 
troubles on the line have been experi- 
enced, severe lightning storms have 
been observed at several observation 
locations at the same time. 


Tubes Effective 


Use of tubes materially reduced 
outages on this transmission system 
(Fig. 3). The number of outages 
per 100 miles per year was reduced 
from 30 with no tubes installed to an 
average of 3.5 over a period of five 
years with 98 percent of the total 
transmission mileage protected by 
tubes. The portion of the curve be- 
tween the years 1937 and 1941 in- 
cludes three outages caused by actual 
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7:05-/0P-M. 
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7:20 PM-MN. 
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Ronkonkoma Peconic 
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severe ° Date 8/26/4I 
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S Hampten 


South feeder tripped at 
Glenwood and Far Rockaway at 
6:59 PM. 


North and south feeders 


tripped at Newbridge Rd. at 7:17 P.M. 





FIG. 4—Record kept of storm data filed by division operators 
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tube failures occurring during light- 
ning storms. Other outages caused 
by improper tube operation at times 
when no lightning storms were visible 
will be discussed later. 

During the year 1940-43 disturb- 
ances were recorded on the oscillo- 
graph during lightning storms and 
in the year 1941 nineteen disturb- 
ances were recorded. Of the 43 dis- 
turbances occurring in 1940 the time 
interval between successive disturb- 
ances, in 36 instances, was greater 
than one minute. Therefore, if it is 
assumed that there were no_ tubes 
installed in 1940. and that each of 
these disturbances would have caused 
an outage, then, since breakers are 
reclosed in less than one minute in 
most of the transient disturbances, 
the outages per 100 miles per year 
for 1940 would have been 23.5 and 
not 5.5 as was the case with tube 
protection. If this reasoning is ap- 
plied to the disturbances recorded 
for the year 1941 the outages per 
100 miles per year would have been 
10.8 and not 2.5 as was the case with 
tube protection. It is realized that 
since the impulse discharge voltage 
of the expulsion tube is lower than 
that of the insulator it is possible to 
have a disturbance cause a tube to 
operate that would not cause an in- 
sulator to flash over if there were no 
tubes installed. 
from records obtained before tubes 
were installed, it is felt that the most 
of these disturbances would have 
caused outages had not tubes been 
installed. 


However, judging 


Improper Tube Operations 


After 98 percent of the total trans- 
mission mileage was protected by 
tubes an average of 3.5 outages per 
100 miles a year occurred each year. 
Approximately 50 percent of these 
outages can be traced to improper 
tube operation. insulator failures on 
substation and generating — station 
buses and failure of lightning ar- 
resters. The remaining 50 percent, 
even though no concrete evidence is 
available, is assumed to be caused by 
the small section of 
line not protected by tubes and to 
possible improper operation of ex- 
pulsion tubes. In the latter case it is 
felt that multiple stroke lightning 
may have had some effect upon the 
improper operation of the expulsion 
tubes (Fig. 6). However, in a large 
number of cases, no outages were 


flashovers on 
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LONG ISLAND LIGHTING CO. 


le case lightning storm doe mot pass over territery covered by this report but ls observed 
at some distant location for imstance the operator st Garden City may observe a storm 
traveling along the South shore from west to east. please give time of observacion, direction 
of observation and direction in which storm ts traveling 


REMARKS -—Give any unusual comditions that occur during storm. 


FIG. 5—Operators report to chief dis- 
patcher on storms in their areas on these 
forms 


experienced where the expulsion tubes 
were called upon to clear successive 
discharges properly. 

Analysis of system outages caused 
by improper expulsion tube opera- 
tion brought out several important 
facts, as follows: 

1. Outages caused by improper 
tube operations are more serious than 
their numerical frequency would in- 





FIG. 6—Successive gap 
discharges during mul- 
tiple lightning strokes. 
Duration in cycles of 60- 
cycle power frequency 


Lightning Strokes 
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dicate, since these outages are usually 
of long duration. 

2. An inspection of approximately 
100 tubes showed that there were no 
factors tied up with any special type 
of mounting or circuit which could 
account for the misperformance. 
More cases, however, were noted on 
the tubes located on five-unit insula- 
tors than on six-unit insulators. It 
is felt generally that the principal 
cause of improper tube operation is 
a too short external series gap, rather 
than any fault with the tube itself. 
which starts tracking on the surface 
of the tube. Some cases of too short 
an external gap may have occurred 
due to a hurricane experienced over 


‘portions of the line and_ possible 


change of conductor sagging. Only 
a too short external gap could allow 
intermittent or continuous line vol- 
tage applied to the tube and the re- 
sulting tracking progressively _ in- 
creases to cause tube flashover during 
wet or foggy weather. 

3. Further inspection of these 100 
tubes suggested that enough time has 
not elapsed since the original instal- 
lation to predict accurately the ex- 
pected life of these tubes. Many of 
the tubes inspected have been in 
service for five years and none show 
any indication that, as a result of 
weathering, they are approaching the 
end of their usefulness. 

Outages associated with improper 
tube operations are as follows: Three 
in 1937, two in 1938, five in 1939, 
1940 and two ‘in 1941. In 
1941 the series gap of the expulsion 
tubes was increased to 7 in. on the 
six-unit insulators,and 6 in. on the 
five-unit insulators. 

Inspection of the two tubes that 
failed in 1941 showed one to be badly 
burned and the other blown apart 
with no evidence of burning. Since 
several foggy weather periods existed 
during the year 1941 and no outages 
were experienced during these wel 
conditions, it is felt that 
the external series gaps prevented 
tracking on these tubes. 
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Capacitors 


to Machine Reactive 


St. Louis installs 25,000 kvar. of pole 


Preferred 


top capacitors to 


supply reactive shortage at Cahokia station—Proves more de- 


sirable than synchronous condenser of equal rating at plant 


GEO. P. GAMBLE, R. C. MORRIS and A. W. HOWELL 
Union Electric Company of Missouri, St. Louis 





\{ SHORTAGE of reactive generating 
capacity at Cahokia generating sta- 
tion, instead of the more usual rea- 
sons of voltage improvement and 
load reduction, is responsible for the 
recent purchase of 25,000 kvar. in 
pole-top capacitors to be installed by 
the Union Electric Company of Mis- 
souri during the first half of 1942. 
Although the purpose of the installa- 
tion is to supply reactive deficiency at 
Cahokia, the capacitors are being 
located remote from the plant on 
2,400/4,160-volt distribution circuits 
which take their supply therefrom. 

As will be explained, remote loca- 
tion of these capacitors is expected 
to reduce the reactive requirement at 
the plant 28,750 kvar., instead of 25,- 
000 kvar., by virtue of the reduced 
exciting reactive that will accom- 
pany the reduction in loading on 
associated distribution, substation 
and subtransmission circuits. 

When the Cahokia plant was in the 
process of (in the 
1920’s) it was more economical to 
install reactive capacity in the form 
of synchronous condensers than to 


development 


purchase low-power-factor generators 
of large rating. As a result the plan 
was to install relatively high-power- 
factor machines and supplement them 
with synchronous condensers when 
and if the system reactive require- 
ments should make it necessary. Ac- 
cordingly, the five generators that 
Were installed prior to 1929 were 
all high-power-factor machines. How- 
ever, the plant was brought to its 
ultimate capacity of 300,000 kw., ‘at 
an average power factor of 87 per- 
cent, installing a 75,000-kw., 80 
percent’ power factor unit in 1937. 

This rated plant power factor of 
87 percent compared with a load 
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power factor of 75 percent. Although 
the apparent power factor of the load 
has been improved to about 80 per- 
cent by the installation in recent years 
of 25,000 kvar. in static capacitors on 
the distribution circuits, present load 
conditions still make it necessary to 
transmit reactive capacity from other 
plants into Cahokia, even though the 
Cahokia generators are operated at 
full field. This operating condition not 
only results in limited voltage con- 
trol and increased losses, but the fail- 
ure of the 75,000-kw., 80 percent 
power factor generator at Cahokia 
would have resulted in a shortage of 
approximately 25,000 kvar. in reac- 
tive capacity at the time of the 1941 
summer peak, even though ample kilo- 
watt reserve was available at the time. 
This 25,000 kvar. shortage does not 
exist during the winter and spring 
of this year due to the inherently bet- 
ter power factor of these loads. 


System Capacity Released 


As stated, about 25,000 kvar. in 
capacitors had already been installed 
on St. Louis distribution circuits 
since the company pioneered the ex- 
tensive use of static capacitors on dis- 
tribution circuits in 1935, Voltage im- 
provement and capacity released on 
the distribution circuits were used as 
the principal justification of these 
units, but, as was pointed out at that 
time,* the installation also resulted 
in the release of substation and sub- 
transmission capacity and a reduction 
in the reactive requirements at Caho- 
kia. The reactive that was supplied to 
the system by the installation of this 
25,000 kvar. in static capacitors, 

*See “Shunt Capacitors on Distribution Cir 


cuits,"" by G Gamble and F. M. Starr, Gen- 
eral Electric Review, October, 1936, 
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along with the extra 10,000 kvar. that 
was added by installing the 75,000 
kw. generator at 80 percent rather 
than at 90 percent power factor, made 
it possible to postpone the installa- 
tion of two 50,000-kva. synchronous 
condensers for which earlier plans had 
been laid. As a matter of fact, it now 
appears that the capacitor installation 
contemplated will add sufficient addi- 
tional reactive capacity to make it 
possible to abandon entirely the plans 
for the synchronous condensers. 


Expected Gains 


Improvements expected from the 
additional 25,000 kvar. in capacitors 
to be installed on distribution cir- 
cuits, as compared to a synchronous 
condenser of equal rating which 
might be located at the power plant, 
may be briefly listed as follows: 

1. Will increase load-carrying ability of 
subtransmission, substation and distribu- 
tion circuits by approximately 16,000 kva., 
due to straight load current reduction. 

2. Will effect substantial additional in- 
crease in load-carrying ability of distribu- 
tion circuits due to reducing voltage drop 
along these circuits; the effect stressed in 
paper referred to. 

3. Will effect a reduction in the reactive 
requirement at the generator of approxi- 
mately 28,750 kvar., instead of 25,000 
kvar. This extra 3,750 kvar. is the reduc- 
tion in exciting reactive (/°X) that results 
from reduced loading on the distribution, 
substation and subtransmission circuits, the 
effect recently pointed out by M. C. Miller 
of Ebasco Services, Inc. It should be noted 
that the additional 15 percent reduction in 
reactive requirement that will result in 
this application is relatively low because 
of the low reactance of the subtransmission 
and distribution circuits supplied out of 
Cahokia plant. 

4. Will have appreciably lower operating 
losses and effect substantial additional 
reduction in system losses. 

5. Will have approximately 
stalled cost, lower operating 
quire no spare equipment. 

6. Will involve no sacrifice in control of 
plant bus voltage in this application, be- 
cause the reactive requirements of the load 
on the Cahokia plant exceed 50,000 kvar. 
minimum, and as a result the capacitors 
can be considered as base reactive, while 
the generator reactive thus released may 
be varied for voltage control. 


the same in- 
cost and re- 
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Editorials 


S. B. WILLIAMS, Editor 





Is Rate Regulation to be 
Scuttled by OPA? 


THE ENTRANCE OF OPA into the field of utility rate 
regulation is very disturbing. So far the mere request of 
the price ceiling agency to become a party in any proceed- 
ings for rate increases has been very effective. The anti- 
private power bloc, however, has already drawn up 
legislation to amend the act so that OPA may have veto 
power over all rate increases. There is, furthermore, a 
growing unrest over this injection of federal authority 
into matters of state jurisdiction, particularly since the 
price regulation act specifically eliminated utility rates 
from OPA’s sphere. 

Some people see in this another round in the battle 
for states’ rights, but bigger than that is the scuttling of 
proven regulation. The number of instances in which 
utilities have been granted rate increases is very small. 
State commissions have been very hard to convince that 
relief was necessary. These commissions, however, are 
familiar with the properties and with utility operations. 
and for that reason their judgment should be respected. 

OPA has to respect the War Labor Board’s decisions 
and should respect decisions of other regulatory bodies. 


Sympathetic Rationing 
May Not Be Popular 
DIMOUT of street lighting and blackout of all other 


forms of outdoor lighting are to be put in force next 
week in Ontario and Quebec because of a power short- 
age in the two provinces. Voluntary rationing is asked 
the of the 


year curtailment of non-essential uses is expected. Noth- 


of residential customers and before end 


ing, however, is stated in the release regarding reduc- 
tion of exports to the United States, although it is 
understood that this has been suggested, particularly 
in connection with certain war production on Cana- 
dian account. 

The Canadian power systems, like those in this 
country, have done a magnificent job in making power 
available for war work. They may have regrets that 
they do not have more resources to throw into the 
battle, but they can have no feelings of remorse. 

Because of the reliance of the average home in this 
Canadian area on electricity for so many of the ordi- 
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nary daily wants it is not going to be easy to secure a 


larger saving from rationing of this use. 
savings will have to come from blackout 


The large: 
of lightir x 
and less essential uses, with perhaps some reductioy 
of industrial load for a short time on the peak. 

We hope, however, that this need for rationing 
can be localized and that there will not be a sympa- 
thetic blackout rationing on this side of the border, 
Limitations of use of one thing and another are being 
asked of civilians because of necessity. We should he 
careful not to impose any more than we have to. 

The people in this country are proud to have 
Canada as a neighbor and ally. We do not need to 
impress this feeling further by sympathetic rationing. 


Earmarking Deferred Maintenance 
for Post-War 


THE SUGGESTION was recently made that utilities be 
permitted to charge deferred maintenance into current 
operating costs with the reserve so set up to be invested 
in war bonds earmarked for expenditure after the war. 
This is somewhat different from the proposed but turned 
down post-war return of part of taxes. In this instance 
it is a currently caused or currently existing situation 
that calls for the maintenance expenditure; by deferring 
it a year or two or three no great harm is done and 
employment is assured. Of course, not all maintenance 
would be deferred, only that which is not absolutely 
necessary now or for which materials are not available. 

It looked like a good idea until viewed from the 
angle of regulation, when all sorts of objections arose. 
The principal one, of course, was the disinclination to 
recognize as an expense money which had not been spent. 
There is also the objection to carrying the responsibility 
for enforcing the expenditure of such earmarked funds at 
some future time. 

However, it is suggested that there is no definite line 
of demarkation between maintenance and depreciation. 
Depreciation accounting, it is held by some regulatory 
authorities, could take care of much that is now charged 
as maintenance by subdividing the capital account into 
smaller items of property. There is provision for that 
in the FPC standard accounting system which has 
been adopted by most state utility commissions. 

There is also the suggestion made last fall by FPC 
Commissioner Basil Manly before the Association of 
Railroad and Utilities Commissioners that during this 
period of greater revenues companies set aside larger 
amounts for depreciation. He had in mind not only the 
opportunity to build up depreciation reserves that might 
be low but also to provide a cushion against the time 
when reduced revenues might make adequate provisions 
for depreciation a difficult burden. 

It would seem, therefore, that the accounting ma 
chinery is available to accomplish the suggestion for post- 
war employment through deferred maintenance without 
the inflexibility of earmarking as to time and amount. 
The ICC, on the other hand, has approved the d ferred 
maintenance plan for the railroads so that there i= some 
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sound regulatory precedent for the program suggested. 

Nevertheless, it would seem that the tax complications 
attendant upon a proposed spending to be allowed as a 
current tax deduction might cause many a bad headache 


in the post-war period, none of which is involved in the 
depreciation method. 

Where war loads cause heavy overloading many 
elements of property are being used up faster today 
than normally. Adequate provision must be made, there- 
fore, if integrity of investment is to be preserved. 


A Difference of 8¥2 Percent 
IN A BRIEF in the Hartford Electric Light case the 


Federal Power Commission stated that as of June 30, 
1940, there was included in the book figures of 43 bil- 
lions of 211 companies the sum of 405 millions in excess 
of original cost. That is the difference between book 
figure and historical cost—8} percent. Is this the evil 
write-up and inflation of value that makes rates so high- 
how much higher? 

Last year the gross revenue from energy sales was 
$2,670,450,000. An 83 percent saving on that would be 
227 millions. This is a large sum in the aggregate, but in 
the case of the individual residential customer with an 
average bill last year of $36.86 the saving of an 83 
percent reduction would have amounted to 31 cents 
between 2 and 3 cents a month. Is this the horrible 
overcharge that the utilities have perpetrated by their 
fair value concept as against the prudent investment 
theory? 

If this were the only difference the utilities would 
be well advised to effect a compromise and be done with 
the expense of hearings and the constant publicity imply- 
ing fraud. But this is only the beginning. What is 
acknowledged as historic cost is not necessarily the 
amount that will be permitted as prudent investment. 


Death in the Dimout 


SIX MONTHS of dimout has resulted in an increase 
in night-driving fatalities in the Borough of Manhattan, 
New York City, of 107 percent. Fifty-eight people were 
killed there in night-driving accidents from the first 
of February through July, 1941. During the similar six 
months this year the number of fatalities jumped to 120. 

Nor is that the whole story. During the same period 
the day-driving fatalities were less by more than a third, 
due to reduced use of automobiles. In other words, the 
fatalities in terms of amount of driving were trebled 
by the reduced street lighting—the dimout. 

These figures, which were compiled from the offi- 
cial records of the state motor vehicle department, are 
the first to be available covering the reduced lighting 
period. While the Army dimout rules did not come out 
until late in March and became progressively stiffer as 
tesis were made, it would not be surprising if the entire 
Attantic Coast experience were equally as bad or even 
worse, Can this loss in life and property be justified? 
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Furthermore, how much does street lighting, other 
than that actually facing the ocean, contribute to sky glow? 

The Pacific Coast people appear to have recognized 
that adequate safeguards could be given to shipping 
without endangering the lives of citizens on the streets 
after dark. Perhaps our East Coast cities that seemed 
to welcome dimouts as a means for saving on street-light- 
ing bills are losing money several times faster than the 
saving in light bills. 

At any event we urge the industry to seek the coop- 
eration of the Army in making tests to determine the 
facts. Nobody wants street lighting or anything else 
that is going to be the cause of loss of life and ships 
at sea. It is stupid, however, to increase the loss of 
civilian life needlessly. Let’s find out how much street 


lighting contributes to sky glow. 


It Takes Nice Doing 


MUCH of the skill of the surgeon rests on his confidence 
that he can slice very close to an artery, vein or muscle 
without hazarding the patient or crippling him for life. 
About the same task confronts the utility engineer today. 
Circumstances are driving some operations on the utility 
system similarly close to “death’s door” for the equipment 
-unless the engineer knows how close he can encroach 
and still “pull the patient through.” If he doesn’t know 
all the niceties of inbuilt margins of capacity, hotspot 
likelihoods, how much insulation will stand without dan- 
gerous shortening of life, he'd better brush up on it. For- 
tunately some equipments carry their own safeguards 
against permanent harm from overloading. 

Engineers who have been engaged in routine planning 
and design are finding less occasion to hold to orthodox 
long-range procedures and more occasion to move fast, 
move expediently, move unconventionally, move more 
economically if possible, but, in any event, more courage- 
ously. It takes courage to sacrifice habitual caution and 
certainty; it takes sound knowledge to do so confidently. 

That does not mean that all notions of economic 
design have to be shelved for the sake of expediency. On 
the contrary, it takes the highest degree of competency to 
do a better job quicker. It takes ingenuity to accomplish 
the job with equipment that would not be used in normal 
times. It takes engineering solidity to get better results 
with second-scale alternatives and substitutes. It takes real 
technical proficiency to coordinate the firm principles and 
programs of the recent past with the flexibility and 
adaptability demanded by the present. It takes smart 
judgment nowadays to add a plant-to-customer kilowatt 
at $125 where it used to cost $500 when comprehensive 
expansion plans were being executed without today’s 
restraints and obstacles. That has been done on one 
property and it can be emulated on others. 

All this is a challenge and an opportunity for the 
engineers. It is a chance to be patriotic, to do more with 
less, do it quickly, do it safely, do it smoothly, do it 
reasonably durably, do it by utilizing every ounce of 
capacity in the equipment available or obtainable. 
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Washington Comment 


GEORGE E. DOYING, Jr., Washington Correspondent 





Further Cuts in 
Maintenance Inventory 


THE UTILITY priority order P-46 is 
being revised for the fourth quarter of 
the year and operating companies 
should expect a further tightening up 
in allowable maintenance and repair 
operations and inventory limits after 
October 1. 

From a practical standpoint, the 
forthcoming slash in the P-46 quotas 
(Section F) will not slice deeply 
enough to affect most companies in- 
asmuch as there is today considerable 
slack between what the order allows 
and what collateral wartime restric- 
tions actually permit utilities to carry 
out, 


Slack in all Control Groups 


correlated PD-194 


reports from utilities operating more 


For instance, 
than one-half the nation’s generating 
capacity show use of less than 40 
percent as much wire and cable in the 
first half of 1942 as during the com- 
parable base period in 1940. The slack 
exists, although not nearly to the 
same degree, in all the control groups 
of the PD-194 form. 

Revision of P-46, however, is 
likely to establish for the industry’s 
wartime operations one or both of 
two basic principles which WPB seeks 
to effectuate in its renewed efforts to 
harness output of munitions and es- 
sentials directly with the supply and 
flow of raw materials. 

To work, this scheduling of output 
contemplates constant manipulation 
of the distribution of all basic mate- 
rials, with WPB operating the strings. 
The manipulation is applied not only 
to the amounts of the materials but 
to their use within the over-all allo- 
cation. 

Thus, any base for establishing al- 
lowances of raw materials which is 
calculated from pre-war operations— 
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such as the 1940 base now in P-46— 
usurps WPB’s ability to cut the suit 
to fit the cloth; it permits use of ma- 
aterials in quantities which may have 
no relationship to the changing pro- 
duction schedule or to the adequacy 
of materials. 


Fixed Base 


For manufacturing industries, un- 
der scheduled output there is no fixed 
base. Determination of the quantity 
of materials to be made available for 
different products is made by WPB 
and individual applicants under the 
Production Requirements Plan report 
their previous quarter’s operations 
only to provide a check on the rea- 
sonableness of their current requests 
and a guide to their proportionate 
allotment from the stockpile ear- 
marked for their product. 

Abandonment of a fixed base isn’t 
so essential to meshing P-46 with the 
scheduled output program as in the 
case of a manufacturing industry. 
Where the call for materials is almost 
exclusively for maintenance of con- 
tinuous and essential operations, 
there is a minimum of leeway in the 
determination of the allowance. But it 
is considered important to take up 
any slack resulting from such fac- 
tors as the virtual elimination of new 
extensions, and the P-46 base may be 
altered accordingly. 


Control Flexibility 


More directly at issue in gearing 
P-46 into the scheduled output pro- 
gram is control over the use of allo- 
cated materials, through manipula- 
tion of the various control groups. 
Up to now, the allowance for all the 
PD-194 control groups except gener- 
ating station materials (which are 
tied to output) has been 100 percent 
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of the 1940 withdrawals on a dollar 
value basis. Nothing compels keeping 
all substation transmission and dis- 
tribution maintenance on the same 
plane; in fact, the shortage of mate- 
rials might easily make it advisable 
to insure that whatever is allocated be 
used to keep some operations in sound 
repair even at the expense of others. 

The efficient exercise of such con- 
trol doubtless would require breaking 
up the present five control groups 
into smaller units. Distribution trans- 
formers, for instance, could be re- 
moved from the Other Transmission 
and Distribution Materials category 
to one setting up direct control over 
this type of maintenance. 

It is not expected that revision of 
P-46 will reach that far in the fourth 
quarter. As a step in that direction, 
however, it appears likely that the 
dollar-value ratios of the five estab- 
lished control groups will be altered 
by varying amounts—with distribu- 
tion equipment naturally taking the 
greatest cut. 


Stock Situation 


What about inventory? The forth- 
coming P-46 revision almost certainly 
will reduce the present 1940 inventory 
base, perhaps drastically. Utility in- 
ventory has long been considered in 
WPB as a somewhat special problem 
from most industrial inventory. It 
still is so considered. Utilities have 
large stocks of material on hand which 
were purchased for extensions and 
construction projects which the war 
has stopped. They also carry in in- 
ventory considerable specialty equip- 
ment and some which is obsolete. The 
bulk of these materials cannot be 
used, at least quickly, for mainte- 
nance, nor for wartime construction 
—either by the utility holding them 
or by others. Yet it is a stockpile too 
valuable for scrap and most of it will 
be usable some place before the war 
ends. 

On the other hand, the utilities in- 
cluded in the PD-194 report tabula- 
tion mentioned above show inven- 
tories of most materials which, in 
relation to second quarter use, would 
last from a year to five years—three 
years for all types of wire and cable 
combined—at a time when WP's 
scheduled output program is attempt- 
ing to pare inventories to around 45 
to 60 days. Yet, in practically ever) 
category, these utilities are within the 
P-46 limit today. 
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Power Rationing Goes 
Into Effect in Canada 


Curtailment of non-essential uses expected to result in 140,000 hp. sav- 
ing, voluntary 20 percent cut in domestic use another 100,000 hp. 
to help meet 400,000-hp. shortage in Ontario and Quebec 


Power rationing became an actuality 
in Canada last week. 

In an order which becomes effective 
September 20 sharp curtailment of non- 
essential uses of electricity in the power 
shortage areas of Ontario and Quebec 
was ordered September 12 by the Hon. 
C. D. Howe, Munitions Minister. Ad- 
vertising signs and show windows will 
be blacked out, street lighting curtailed, 
highway lighting prohibited and out- 
door ice rinks required to shut off their 
flood lights at 10 p.m. Residents of the 
affected areas, the Minister said, would 
be expected to give up voluntarily the 
use of 100,000 hp.. which meant a cut 
of approximately 20 percent in the 
average domestic electric bill. 

“Every power plant in southern On- 
tario and Quebec is working at full 
capacity.” Mr. Howe said in announc- 
ing the restrictions. “Despite this we 
face a shortage of some 400.000 hp. in 
the two provinces and further expan- 
sion of our war industries will make 
the situation that much worse.” 

The restrictive order is expected to 
result in a saving of about 140,000 hp. 
If public cooperation adds another 
100,000 hp., the remainder of the deficit, 
160,000 hp., will be found by cutting 
off non-essential users wherever and 
whenever necessary, the Minister’s 
statement said. 


Ontario Emergency 


(ction by the government followed a 
power shortage which lopped off 100,000 
hp. for a three-hour period from war 
plants in southern Ontario September 
8 and 9. This marked the first time 
since the outbreak of the war that power 
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requirements for industrial purposes 
have not been obtainable for longer 
than a period of a few minutes. Fol- 
lowing the shortage, an emergency 
order was issued by the Ontario Hydro 
Commission, through its chairman and 
chief engineer, Dr. T. H. Hogg, asking 
all municipalities to cooperate in cut- 





UP FLAGS FOR DAYTON—Enlisted men 
from Patterson Field, near Dayton, Ohio. 
post the colors and the Treasury Depart- 
ment’s “Minute Man” flag at the offices 
of the Dayton Power & Light Co. More 
than 98 percent of the company employees 
are buying war bonds out of their pay 
checks — sufficient to buy a four-motor 
bomber a year. Over 150 employees of 
the company are in the armed services 
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ting down the load for non-essential 
purposes. Dr. Hogg warned that if 
voluntary cooperation were not forth- 
coming restrictive measures might have 
to be applied, including provision for 
penalties. The emergency order was 
issued as a stop-gap to the Power Con- 
troller’s order cutting non-essential 
uses which comes into effect Septem- 
ber 20. 

The Ontario Hydro Commission will 
have to reduce its load by some 200,000 
hp. during the winter months apart 
from the anticipated 100,000 hp. re- 
duction which is expected from the 
Dominion restrictions later in the 
month, Dr. Hogg emphasized. Since 
the war started approximately 700,000 
hp. has been added to the commission’s 
resources, but all of it has been ab- 
sorbed by rapidly expanding war in- 
dustries. A reduction of the load in 
the southern Ontario area of 300,000 
hp. represents a cut of approximately 
15.5 percent of the estimated capacity 
of the producing units in that area, as 
of December 1 next. By the end of the 
year primary demand in the area will 
reach 2,197,000 hp., Hydro engineers 
estimate, while estimated capacity as 
of December 1 will be only 1,945,000 
hp. 


Paper Power Use Cut 


Meantime the pulp and paper admin- 
istration of the Wartime Prices and 
Trade Board met recently to discuss 
power rationing for Canada’s $400,- 
000,000 newsprint industry, which sup- 
plies nearly three-quarters of the 
United States supplies of newsprint. 
Under the leadership of R. L. Weldon, 
newly appointed newsprint administra- 
tor, plans for the allocation of news- 
print production to paper mills in areas 
less pinched for manpower and elec- 
tricity were formulated. The Ontario 
Paper Co. at Thorold, Ont., which has 
been operating at partial capacity 
under the threat of complete curtail- 
ment of its power, was allotted 10,500 
hp., “which, combined with its own, 
should permit operation of at least two 
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machines” of the five with which the 
plant is equipped, according to Labor 
Minister Humphrey Mitchell. The 
power rationing order for the plant 
goes into effect Oct. 1. The Thorold 
mill is on the Welland Canal in the 
Niagara peninsula area of Ontario, 
where the power shortage is most acute 
because of the electrometallurgical and 
electrochemical plants nearby, both in 
Canada and the United States. 


Canada Curtails 
New Extensions 


Drastic curtailment of use of copper 
or other non-ferrous metals for the ex- 
tension of public utility service in 
Canada was announced recently by the 
Hon. C. D. Howe, Minister of Muni- 
tions and Supply. The war conservation 
move was embodied in a new order, 
issued by Metals Controller George 
Bateman, and its provisions are as 
follows: 

1. It prohibits any new installation of 
electric, gas, water or telephone service 
in summer cottages and other seasonal 
residences, (2) it prohibits new installa- 
tions of electric advertising and display 
signs, (3) it prohibits new lighting for 
city streets and highways, (4) it rules 
out all public utility service extensions 
to refreshment booths, carnivals, sea- 
sonal places of business and other 
civilian places of entertainment, (5) it 
prohibits, except by permit, any new 
street railway lines or extensions to 
existing lines, and (6) it prevents any 
home owner whose dwelling is more 
than 250 feet from water and gas mains 
or power and telephone lines from ob- 
taining electricity, gas or other public 
service connections without a permit. 

Metals necessary for maintenance 
and repair, for emergency requirements 
of the armed forces and for certain 
essential civilian and military direct 
connections from lines, leads and mains 
are exempted, provided that installation 
costs do not exceed $500 and involve 
no more than 20 pounds of non-ferrous 
metals. 

* 


Raise Ratings for 
Line Extensions 


Higher ratings with which to obtain 
copper and steel products for war ex- 
tensions in certain cases are made avail- 
able to utilities by Amendment 4 to 
Order P-46 issued this week. 

The amendment provides that where 
extensions are being made under sec- 
tion E-2 of P-46 to serve war projects 
with two or more ratings of A-5 or 
higher, utilities may apply the highest 
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“M” ADDED TO “E”’—A. G. Pratt. presi- 
dent of Babcock & Wilcox Co., manufac- 
turer of power boilers and accessory equip- 
ment for the Navy and Maritime Commis- 
sion, accepts the “M” award of the latter, 
in behalf of the Barberton Works of the 
company. Award was made by Rear Ad- 
miral Emory S. Land, chairman of U. S. 
Maritime Commission. The “M” burgee 
now flies alongside the Navy “E” awarded 
the company on May 11 


rating held by the war project for cop- 
per and steel items to their own pur- 
chase orders for copper and steel ma- 
terial. Previously, utilities could get 
only the lowest of the war project rat- 
ings which often proved insufficient for 
obtaining copper and steel. 


Lyons Succeeds 
Falck at WPB 


William A. Lyons, comptroller of 
NY-PA-NJ Utilities Co., has been ap- 
pointed chief of the WPB power divi- 
sion’s allocations section which admin- 
ister’s the electric curtailment Order 
L-94 and the various gas utility curtail- 


ment orders. Mr. Lyons succeeds Ed- 


ward Falck, head of this section since 
its creation, who has transferred from 
the power division to be an assistant to 
the division’s former chief, J. A. Krug, 
now WPB director general of operations 
in charge of priorities. 

A graduate of New York and Ford- 
ham Universities, Mr. Lyons has been 
with the Associated Gas & Electric Sys- 
tem in various executive capacities for 
13 years, the last four in the NY-PA-NJ 
company position. 

No change in the policies of admin- 
istration of L-94 is in prospect. 
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NEWS BRIEFS 





A QUANTITY OF ELECTRICAL APPLI- 
ANCES and at least 4,000 feet of conduit 
cable, which comes under priority rat- 
ings, were recovered and two Fort 
Knox, Ky., civilian electricians arrested 
recently when cruising police became 
suspicious of a quantity of appliances 
they glimpsed through an open garage 
door. Charges of vagrancy and banding 
to commit a felony were placed against 
two men found on the premises who 
claimed that the equipment was to be 
used for house wiring. 


Paciric Gas & Exectric rural cus- 
tomers will be billed for service every 
two months after October 1, instead of 
the customary monthly interval, the 
company announced recently. 


TVA REPORTED RECENTLY that during 
the fiscal year ended June 30 it had 
achieved the best safety record of its 
nine years of operations, despite the 
fact that it is engaged in the largest and 
fastest construction schedule in its his- 
tory. The authority’s frequency rate of 
accidents was 14.1, a reduction of 10 
percent during the year; its severity 
rate was 1.95, a 12 percent reduction. 


THe 165-FT. STEEL TOWERS, 29 in 
number, each surmounted by moon- 
shaded mercury-vapor lights, which 
comprise the principal municipal light- 
ing system of Austin, Tex., came un- 
scathed through the recent tropical 
storm which swept into the interior 
from the Gulf of Mexico, according to 
acting city manager Walter Seaholm. 
The towers and lights have been in 
constant service for 47 years. Originally 
there were 31 of the towers. In 1924 a 
tornado destroyed one of the towers 
and, in the big storm of 1929, a tower 
fell when a guy wire broke. 


THE CONDEMNATION suIT in the Lewis 
County (Wash. PUD against the Wash- 
ington Gas & Electric Co., scheduled 
for Tacoma federal court on November 
16, has been postponed until December 
7 because farmers in eastern Washing- 
ton want to get their crops in and not 
be required to serve on a jury at this 
time. Calls for jurors for similar cases 
have resulted in nearly every prospect 
begging off because of the harvest. 


THE TOWN oF Epenton, N. C., en- 
joying some of the lushest prosperity in 
its 200-year history, decided recently to 
give the taxpayers a bonus. Electric 
consumers were given free all the power 
they used during the month of June. 


WITH THE TOURIST SEASON virtually 
at an end, the illumination of the 
American Falls at Niagara Falls, N. Y., 
was discontinued recently. 
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OPA “Veto” Power on 
Rate Increases Sought 


Senator Norris introduces amendment to the Price Control Act 
requiring federal and state regulatory commissions obtain 
Henderson’‘s approval on proposed rate increases 


Jogged into action by a Washington, 
D. C., gas rate increase case, Senator 
George Norris, Nebraska Independent, 
has introduced legislation giving the 
Office of Price Administration “veto” 
power over all utility rate increases dur- 
ing the war. 


Amendment to Price Control 


Norris’ bill is an amendment to the 
Price Control Act which now specific- 
ally excludes utility rates from OPA’s 
jurisdiction because they already are 
under state regulation. The amendment 
would require that concurrence of the 
Price Administrator be obtained by 
any state or federal regulatory agency 
before granting a rate increase. The 
measure is before the Senate finance 
committee awaiting hearings, which will 
not be started at least until the tax 
bill is passed. 

The Nebraska Senator introduced his 
bill after hearings before the District 
of Columbia Public Utilities Commission 
indicated the Washington Gas Light 
Co. might be granted a $350,000 rate 
increase in accordance with the form- 
ula of its sliding scale agreement— 
first such increase ever resulting from 
the Washington rate formula now ap- 
plied to both gas and electric rates. 


OPA Position 


Before acting, Norris wrote to Price 
Boss Leon Henderson on the subject. 
In reply Henderson re-enunciated OPA’s 
position that utilities should not pass 
along in increased rates war taxes 
(ELectricaL Worip, July 25, 1942, 
page 74), and added: 


... We are proceeding in the be- 
lief that when Congress exempted these 
rates from our jurisdiction, it was im- 
plied that these commissions would 
recognize that the dominant principle 
governing the fixing of prices in war- 
time would be the government’s pro- 
gram to stabilize commodity prices and 
the cost of living and that utility and 
rate principles must be reexamined in 
the light of the government’s economic 
program . . . Their recognition of this 
obligation will be an important step 
in the success of the government’s pro- 
gram to prevent further increase in the 
cost of living. 

“Therefore, while I hope there will 
be no need for additional legislation in 
this field, serious consideration must 


be given to the practice in Canada, 
where the consent of the price board 

. as well as that of the existing reg- 
ulatory authorities is a prerequisite to 
utility, rate increases.” 


Seaway Project off 
Roosevelt Hints 


Commenting at a press conference 
on a speech by Leland Olds, chairman 
of the Federal Power Commission, ad- 
vocating immediate construction of the 
St. Lawrence waterway and power proj- 
ect, President Roosevelt indicated last 
week that all plans for constructing the 
$285,000,000 project will, in all likeli- 
hood, have to be abandoned, because 
of the shortage of strategic materials, 
for the duration of the war. 

Mr. Roosevelt made it clear that the 
Olds speech, made from a boatdeck at 
the Westport, N. Y., dock to the Cham- 
plain Valley Council, had not received 
any “read and approved” note from 
the President. He expressed the view 
that Congress was in fault for its long 
delay in authorizing the project, ex- 


FIRST BOND BUYERS—At Chicago’s new Treasury Center in Commonwealth Edison’s 

main store were C. Y. Freeman, chairman of the board (left) and Edward J. Doyle, 

president (center). Nine thousand feet of space for the new bond sales base was donated 
to the U. S, Treasury Department by the Chicago utility 
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plaining that he had asked approval of 
the plan several times during the last 
four years. If it had been started when 
he asked for it a year and half ago, the 
President said, it would now be half 
completed. But that, he said, is water 
over the dam now and the question re- 
solved itself into one of whether the 
strategic materials needed should be 
used at this time. 

Mr. Olds said the project could be 
completed in three years, a year less 
time than estimated by President Roose- 
velt in recommending the project to 
Congress a year ago, and make avail- 
able 2,200,000 kw. of power for war 
production as well as provide an inland 
waterway to states having 16 billion dol- 
lars worth of war contracts. 

The FPC chairman’s talk marked the 
first public effort to revive the St. Law- 
rence aS a war project in several 
months. Legislation authorizing the 
project has been blocked in the House 
rules committee since last fall. Re- 
cently the War Production Board out- 
lined an over-all power expansion pro- 
gram to provide for war needs as they 
can now be foreseen which does not 
contemplate construction of St. Law- 
rence. 


SEC Postpones Hearing 


At the request of the company, the 
SEC has postponed from October 1 to 
October 15 its scheduled hearings on 
corporate simplification proceedings, 
directed against the Niagara Hudson 
Power Corp. and its subsidiaries, under 
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FOSTER WHEELER HONORED—The second award of a Navy "E” to Foster Wheeler 


Corp. was made to the Dansville, N. Y., shops of the company recently. 


went to the Carteret, N. J., shops, May 12. 


First award 


Above, left to right: Floyd Shepard, presi- 


dent of the local employees’ union; Rear Admiral Clark H. Woodward, who made the 
presentation, and David McCulloch, executive vice-president of Foster Wheeler, who 
accepted the pennant in behalf of the employees 





the “death sentence” clause of the 
Holding Company Act (ELECTRICAL 
Wor.p, September 5, page 73). At the 
same time the commission extended 
from September 15 to October 1 the 
period in which the companies are re- 
quired to file answers to the allegations. 


FPC to Enforce 
Niagara Falls Order 


The Federal Power Commission an- 
nounced recently that it had dissolved 
its stay order of June 9 requiring the 
Niagara Falls Power Co. to charge to 
earned surplus $15,537,943 in “write- 
ups” in its accounts and is ordering the 
utility to comply with the order within 
60 days (Exrectrrica, Worip, June 27, 
page 62; July 4, page 8; August 22, 
page 70). The original order was is- 
sued on June 6 and stayed on June 9 
to give the company an opportunity to 
“show cause” why the order should not 
hecome effective. 

The power company’s contention that 
compliance with the order would affeet 
its credit and impair the distribution 
of its earnings was set aside by the 
commission, which charged that the 
utility had failed to submit any alterna- 
tive accounting treatment for disposi- 
tion of the disallowed amounts. 

“It is probably true,” the commis- 
sion’s opinion said, “that any deficit 
created in the licensee’s earned surplus 
by charging $15,537,943 to that account 
will preclude the declaration of divi- 
dends until the deficit is wiped out. 
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However, the licensee could have pro- 
posed the creation of a capital surplus 
for absorption of such deficit which 
would substantially eliminate this ob- 
jection. . . . Licensee, in its response, 
makes the novel request that we revise 
our accounting requirements to permit 
it to retain the disallowed amounts in 
its fixed accounts ‘as valid assets for all 
corporate purposes and for all license 
purposes.’ ” 

The company’s contention that the 
FPC order conflicted with the jurisdic- 
tion of the Public Service Commission 
and the SEC was dismissed by the FPC 
as “clearly erroneous.” 


Buffalo & Niagara 
Omits Dividends 


Directors of the Buffalo, Niagara & 
Eastern Power Corp., at a meeting held 
last week, took no action with respect 
to dividends on either the $5 preferred 
or $1.60 preferred stock of the com- 
pany. Omission of the dividend on the 
preferred stock was the first such action 
taken by the company since the issue 
was offered in 1928. Total annual divi- 
dends on the two preferred stocks 
amount to more than $5,000,000, total 
annual payments on the first preferred 
amounting to $1,750,000 and on the 
$1.60 preferred $3,354,741. 

In a letter to stockholders, the com- 
pany laid the dividend omission to 
actions of the Securities and Exchange 
Commission and the Federal Power 
Commission. The SEC on August 28 
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invoked the “death sentence” provisions 
of the Holding Company Act against 
Niagara Hudson Power Co. and six 
subsidiaries, including the Buffalo. 
Niagara & Eastern Power Corp. (ExEc- 
TRICAL Wor.p, September 5, page 73). 
Hearing has been set for October 15. 
The Federal Power Commission, in 
a June order, determined the “actual 
legitimate original cost” of the Niagara 
Falls Power Co. as of the date of the 
license was $15,787,688, less than the 
book cost of such fixed capital on 
March 2, 1921. Of this amount, the 
company was directed to charge $15.- 
537,943 to earned surplus and transfer 
the balance to other accounts. The 
company intends to review the order in 
the courts, the letter said, and pending 
conclusion of the court review, it must 
be assumed that Niagara Falls Power 
Co. will not pay dividends on its stock. 


Portable Fans 
Curbed by WPB 


Portable electric fans in the hands 
of manufacturers have been placed un- 
der allocation by WPB to conserve the 
supply for war and essential civilian 
uses. Stocks in the hands of dealers and 
retail distributors are not affected. 

The order, L-176, stipulates that no 
fan in manufacturers’ stocks may be 
transferred without specific WPB ap- 
proval, obtained by application on Form 
PD-556. Production of fans is further 
restricted to the 5,000-odd units being 
assembled under Treasury Department 
Procurement Division “victory model” 
specifications, under Navy and Mari- 
time Commission specifications for ship- 
board use, and as a result of successful 
appeals from the provisions of the 
“stop” order, M-9-c. Except for the 
Treasury units, other newly fabricated 
fans may be transferred only after au- 
thorization granted on PD-556 applica- 
tion. 


‘SEC Reconvenes 


Hearings on U.G.I. 


The SEC issued an order recently 
reconvening hearings, on September 29, 
in proceedings instituted by the com- 
mission against the United Gas Improve- 
ment Co. and its subsidiaries, under the 
geographical integration section of the 
Holding Company Act, requiring the 
company to divest itself of its direct 
and indirect interests in the Public 
Service Corp. of New Jersey. The origi- 
nal order was issued April 9, 1941. 

The commission’s latest order for a 
hearing follows a decision on August 
1942 
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12 by the third U. S. Circuit Court of 
\ppeals upholding the SEC in its con- 
tention that Public Service Corp. was 
a subsidiary of U.G.I. and its parent, 
United Corp. (ExectrricaL Wort. 
August 22, page 72). The commission 
set September 21 as closing date for re- 
ceiving applications for persons wish- 
ing to intervene in the proceeding. 


Water Storage 
Continues Good 


Continued improvement in water stor- 
age and ground-water levels and elim- 
ination of all areas of deficient stream 
flow in eastern and southeastern United 
States were noted in the August report 
on water conditions throughout the 
United States and Southern Canada, 
released by the U. S. Geological Survey 
and the Dominion Water and Power 
Bureau. 

The report’s summary showed bene- 
ficial effects of reserve water storage 
in the heavy power-producing and in- 
dustrial areas of Quebec and Ontario, 
where deficiencies in stream flow have 
persisted for two months. In Ontario, 
north and northeast of Lake Huron and 
in the extreme western part of Quebec, 
however, storage reserves are now con- 
siderably below normal and abundant 
precipitation will be needed, the report 
indicated, during the autumn months in 
that area if the deficiencies are to be 
relieved, 

Some record-breaking floods were 
noted throughout the central West in 
northern Michigan, Iowa and eastern 
Nebraska, and in northern New Jersey, 
western New York and northeastern 
Virginia. In the Pacific Northwest and 
Rocky Mountain areas there was below- 
normal natural stream flow, but storage 
for irrigation and power were well 
maintained. In California continuation 
of above-normal stream flow was re- 
ported and excellent storage in reser- 
voirs and in the ground. 

Generally, the water outlook was re- 
ported as “good to excellent.” 


Extend Meter Check 


The Alabama Public Service Com- 
mission has authorized gas and electric 
companies of the state to test meters for 
accuracy every eight instead of five 
years as heretofore. This was done, the 
commission said, to conserve material 
and manpower for the war effort. 

The extension as to gas meters applies 
to those having a capacity of 400 cu.ft. 
an hour or less; for electric meters, to 
single-phase, watt-hour meters of 50 
amp. or less. 





Ban Enlistment of 
Men in Essential Jobs 


Army-Navy joint ruling acts to bar loss of civilians important to 
industry — Utility employees in essential categories must 
obtain direct release from their employers 


The Army and Navy, in a joint ac- 
tion, this week placed a ban on volun- 
tary enlistment of civilians whose leav- 
ing would impair efficient functioning of 
essential industries, including utilities. 

Civilians in key executive or techni- 
cal positions must obtain written release 
from their employers before they will 
be accepted for enlistment or given a 
commission. Civilians in essential indus- 
tries whose jobs are outside the execu- 
tive and technical categories must ob- 
tain a release from their Selective Serv- 
ice Board, if registered, and the em- 
ployer may appeal from the board’s de- 
cision in the same manner as in a 
draft case. 


Utility Employees Affected 


For practical purposes, utility em- 
ployees whose jobs fall within the cate- 
gories described as essential in Selec- 
tive Service Occupational Bulletin No. 
9 (ELectricaL Wortp, June 6, 1942, 
page 3) will normally be ones requir- 
ing direct release from employers; 
other utility employees the ones requir- 
ing release from the draft board. 

In addition to the direct ban on en- 
listments which might cripple industry, 
the list of occupations covered by the 
Army-Navy policy is to be used as a 
guide to local draft boards in connec- 
tion with problems of occupational de- 
ferment and by the U.S. Employment 


Service in determining priorities for re- 
ferrals of workers to jobs. 

The action of the services came in 
response to a growing number of com- 
plaints from industry that Army and 
Navy recruiting tactics were stripping 
the production front of many highly 
skilled workers. Other industries, in 
addition to utilities, which are covered 
by the new Army-Navy “anti-piracy” 
policy include all those previously listed 
by the War Manpower Commission or 
Selective Service as essential to or in 
support of the war effort. 


Senate Eases 
Utility Taxes 


The Senate finance committee, com: 
pleting work last week on the 1942 
tax bill, adopted a proposal under 
which public utility companies, other 
than railroads, will be permitted to 
deduct preferred stock dividends from 
income for the purpose of computing 
surtax net income. 

Action was taken at a _ prolonged 
session which saw a reduction in com- 
bined corporate normal and surtax rate 
cut to 40 percent from 45 percent, eased 
individual income rates in the middle 
brackets, and reduced the holding 
period for capital assets to six months. 








“MINUTE MAN’—Sam Stites, manager Youngstown division of Ohio Edison, makes a 
talk afier being presented with the “Minute Man” flag for 94 percent participation in war 
bond purchases by 859 employees in his division. Company was the first in Youngstown 


to win the honor 
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N.Y.C. Dimout Costs 
Edison $2,000,000 


In the four-month period from May 1 
to August 30 the occasional blackouts 
and the steady dimout in its operating 
territory cost Consolidated Edison Co. 
approximately 50,000,000 kw.-hr. of its 
electric load, representing almost $2,- 
000,000 of revenue, the company an- 
nounced recently. The practice black- 
outs, whether regional or city-wide, us- 
ually cut off about 50 percent of the 
normal night load in the area affected, 
but their infrequency caused them to ac- 
count for a relatively small part of the 
lost load, the company said. 

The dimout, on the other hand, causes 
a steady nightly loss of load. Compared 
with the output for corresponding weeks 
of last year, this loss for the hours from 
8 p.m. to 5 a.m. has fluctuated in the 
four-month period from around 2 per- 
cent to nearly 4 percent of the weekly 
output. Variations in weather condi- 
tions were probably responsible for 
some part of the fluctuation, company 
officials said. For example, for the 
week ended June 28 the loss during 
those hours, compared with the previous 
year, amounted to 3.71 percent—740,000 
kw.-hr. a night. The week ended July 
19 showed a considerably smaller loss 
—426,000 kw.-hr. a night, or 2.1 percent 
compared with the corresponding week 
the year previous. In only two weeks of 
the four-month period was there a 
lower nightly loss of load, the week 
ended August 16, with 119,000 kw.-hr. 
nightly loss, 0.6 percent compared with 
the corresponding week of 1941, and 
the following week with 161,000 kw.hr. 
nightly loss, or 0.8 percent compared 
with the 1941 week. Those two weeks 
were hot and rainy, the weather causing 
people to stay indoors more than nor- 
mally, and creating an unusual use of 
fans and air-conditioning equipment. 


WPB Salvage Manual 
for Electric Utilities 


A “Salvage and Scrap Material Man- 
ual” has been prepared by the Utility 
Unit of the Industrial Salvage Section 
in the Conservation Division, WPB, for 
the information and use of utilities in 
their salvaging and scrap operations. 
It was prepared from procedures fur- 
nished by several] utility companies and 
is submitted as a record of present 
practice, 

The manual is a compilation of the 
information available at the time of 
issue and descriptions of other methods 
of salvaging materials and handling of 
scrap will be very gladly received. 

Additional information on detailed 
practices may be obtained by writing to 
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the Utility Coordinator, Industria] Salv- 
age Section, Conservation Division, War 
Production Board, Washington, D. C. 

The manual consists of three parts. 
The first section is dn alphabetical list- 
ing of salvageable materials in the 
utilities with descriptions of rehabilita- 
tion procedures practiced by several 
different companies. Appendix A con- 
sists of photographs of apparatus used 
in various salvaging operations, and 
Appendix B is an assembly of scrap 
material specifications. 





MEETINGS 


Engineers Council for Professional Development 
—Annual meeting, Engineering Societies Build- 
ing, 29 West 39th St., New York, N. Y., Octo- 
ber 18. H. H. Henline, secretary, 2? West 39th 
St., New York, N. Y. 


Previously Listed 


Illuminating Engineering Society—Annual conven- 
tion, Hotel Jefferson, St. Louis, Mo., Septem- 
ber 21-22. Frank G. Horton, executive secre- 
tary, 51 Madison Ave., New York, N. Y 


International Association of Electrical ores 
—Southwestern Section, Fresno, Calif., Septem- 
ber 21-23, H. L. Gerber, secret. Room 205, 
City Hall, San Francisco, Calif. Western Sec- 
tion, Book-Cadillac Hotel, Detroit, Mich., Oct- 
ber 5-7, F. H. Moore, ones 320 N. Me- 
ridian $t., Indianapolis, Ind. stern Section, 
Taft Hotel, New Haven, Conn., October 12-14, 
F. N. M. Squires, secretary, 85 John St., New 
York, N. Y. Southern Section, John Marshall 
Hotel, Richmond, Va., October 19-21, C. M. 
Jones, secretary, 307 Trust Company of Georgia 
Bldg., Atlanta, Ga. 


Association of Iron and Steel Engineers—Techni- 
cal conference, William Penn Hotel, Pittsburgh, 
Pa., September 22-24. Brent Wiley, managing 
director, Empire Bldg., Pittsburgh, Pa. 


indiana Electric Association — Business meeting, 
indiana War Memorial Bldg., Indianapolis, Ind., 
September 24-25. R. E. Bloosom, secretary, 1414 
Circle Tower, Indianapolis, Ind. 


Southeastern Electric Exchange—Engineering and 
Operating Section, fall conference, Henry 
Grady Hotel, Atlanta, Ga., September 24-25. 
John W. Talley, executive secretary, 303 Haas- 
Howell Bldg., Atlanta, Ga. 


International Municipal Signal Association—An- 
nual meeting, Benjamin Franklin Hotel, Phila- 
delphia, Pa., October 4-7. Irvin Schulsinger, 
secretary, 8 East 4ist St., New York, N. Y. 


Electrochemical Society — Fall mmng, Hotel 
Statler, Detroit, Mich., October 7-10. Colin G. 
Fink, segretary, Columbia University, 3000 
Broadway, New York, N. Y 


Kansas Association of Municipal Utilities—Annual 
convention, Porter Hotel, Beloit, Kans., Octo- 
ber 12-13. L. C. Angevine, secretary, City Hall, 
McPherson, Kans, 


American Society of Mechanical Engineers—Fall 
meeting, Hotel Sagamore, Rochester, N. Y., 
October 12-14. Ernest Hartford, executive as- 
sistant secretary, 2? West 39th St., New York 
N. Y. 


American Welding Society—Annual meeting, Ho- 
tel Cleveland, Cravelend. Ohio, October 12-15, 
Miss M. M. Kelly, secretary, 297 West 39th St., 
New York, N. Y. 

Edison Electric 
committee, Gibson Hotel, 
October 19-20; transmission and _ distribution 
committee, Gibson Hotel, Cincinnati, Ohio, 
October 19-20. Col. H. S. Bennion, managing 
director, 420 Lexington Ave., New York, N. Y. 


Pacific Coast Electrical Association—Business De- 
velopment and Administrative Services Sec- 
tions, Californian Hotel, Fresno, Calif., Octo- 
ber 22-23 


National Electrical Manufacturers Association— 
Annual meeting, Waldorf-Astoria Hotel, New 
Yor, W.¥; ctober 26-30. W. J, Donald, 
oennee director, 155 East 44th St., New York, 
Ni. F. 


Cindinnati, Ohio, 


National Safety Council—Annual congress, Sher- 
man Hotel, Chicago, Ill., October 27-29. N. H. 
Dearborn, managing director, 20 N. Wacker 


Drive, Chicago, Ill. 


National Association of Railroad and Utilities 
Commissioners—Annual convention, Baker Ho- 
tel, Dallas, Tex., November 10. Ben Smart, 
secretary, 7411-13 New Post Office Bldg., Wash- 
ington, B.C. 
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Superior Cited by 
FPC on “Write-ups” 


In an order issued September 14 the 
Federal Power Commission directed the 
Superior Water, Light & Power Co., Su- 
perior, Wis., to dispose of $337,676 car- 
ried on the company’s books in electric 
plant accounts, and to file with the com- 
mission by October 1 reclassification and 
original cost studies with respect to an 
amount of $974,795 established in its 
“electric plant in service” account. 

With respect to an amount of $1,000,- 
000 for common stock issued by the 
company in 1889, of which $300,000 
was charged to the electric plant ac- 
counts, the FPC charges that the entire 
$1,000,000 was issued by the promoters 
to themselves “without consideration.” 
The $300,000 amount, therefore, classi- 
fied by the company in its electric plant 
accounts constitutes a “write-up,” the 
FPC said, and is not a part of the actual 
cost of the company’s plant. 

Specifically, the company was or- 
dered to dispose of amounts aggregat- 
ing $340,363 by charges to the earned 
surplus account, to dispose of $7,252 
by a charge to the reserve for deprecia- 
tion account and to dispose of a credit 
amount of $9,939 by transfer to the 
“contributions in aid of construction” 
account. 

» 


WPB Sponsors 
Lighting Talks 


War Production Board, Chicago of- 
fice, is currently sponsoring a series of 
four industrial lighting conferences 
which will be arranged and held by the 
Chicago Lighting Institute one day a 
week, The first was held on September 
17. This is believed to be the first in- 
stance in which a regional WPB office 
has sponsored conferences to show war 
plant management how lighting can 
improve war production efficiency. 

Subjects of the four scheduled con- 
ferences are as follows: September 17, 
“Protective Light and Sabotage”; Sep- 
tember 24, “How to Get More Light 
From Present Equipment”; October 1. 
“Infra-Red Sources and Applications.” 
and October 8, “Correcting Lighting 
Faults to Speed Production.” 


SEC Permits Midland 
To Dissolve Units 


A voluntary plan of Midland United 
Corp. for dissolution of Traction Light 
& Power Co. and the Shirley Realty 
Co., both subsidiaries of Midland, has 
been approved by the SEC (ELEc- 
TRICAL Wortp, August 1, page 10). 
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Output Registers 
Seasonal Decline 


The drop in output, seasonally asso- 
ciated with the first half of September, 
did not occur this year until the second 
week, when, for the week ended Sept. 
12, the amount of electric energy dis- 
tributed by the light and power indus- 
try was 3,570,919,000 kw.-hr., as com- 
pared to 3,672,921,000 kw.-hr. for the 
week ended Sept. 5. For the combined 
two weeks of Sept. 5 and Sept. 12 the 
percentage of increase over the corre- 
sponding period last year was 12.2 
percent. The difference in Labor Day 
dating for the 1941 year made the two- 
week comparison more accurate, ac- 
cording to the Edison Electric Institute, 
source of the figures. 

The Pacific Coast section, among the 
seven major geographic regions, main- 
tained its high percentage of increase 
over last year’s period with a 28 per- 
cent gain registered for the two-week 
period. Most of the other regions in- 
creased their percentage lead over the 
corresponding 1941 period. 


Weekly Output, Millions Kw.-Hr. 


1942 1941 1940 
Sept. 12 3,571 Sept. 13 3,322 Sept. 14 2,773 
Aug. 29 3,640 Aug. 30 3,261 Aug. 31 2,736 
Aug. 22 3,674 Aug. 23 3,231 Aug. 24 2,714 
Aug. 15 3,655 Aug. 16 3,238 Aug. I7 2,746 
Aug. 8 3,637 Aug. 9% 3,323 Aug. 10 2,743 
Aug. | 3,649 Aug. 2 3,263 Aug. 3 2,767 
July 25 3,626 July 26 3,220 July 27 2,761 
July 18 3,565 July 19 3,199 July 20 2,681 
July Il 3,429 July 12 3,178 July 13 2,657 
July 4 3,424 July 5 2,904 July 6 2,425 


Percent Change from Previous Year 
Week Ending 


cmc Or 
Sept. 5 & 12 Aug. 29 Au 








» 22 

New England ......... + 7.9 + 6.2 ~ 6.2 
Mid-Atlantic .......... +75 + 5.9 +10.9 
Central Industrial ..... + 9.2 + 8.8 + 9.4 
West Central ......... +10.9 +10.4 + 8.7 
Southern States ....... +12.9 +15.6 +19.0 
Rocky Mountain ....... +12.1 + 8.1 + 8.9 
Pacific Coast .......... +28.0 +29.8 +27.1 
Total United States +12.2 +11.6 +13.7 


Billions of Kw.-hir 








No Southwest Power 
Shortage Seen 


Because of a combination of a lot of 
factors there are fewer prospects of a 
power shortage in the Southwest today 
than there were a year ago, according 
to C. S. Lynch, executive vice-president 
of the Arkansas Power & Light Co. and 
chairman of the operating committee 
of the Southwest power pool. Biggest 
reason advanced for the improved out- 
look, Mr. Lynch said, is that war plants 
have seldom exceeded 75 percent of 
their estimated power requirements. 

“We had assumed that loads would 
grow from complementary causes as we 
had always experienced,” Mr. Lynch 
said. “Taken over the entire area, the 
opposite has happened. There have been 
many business fatalities, for one reason 
or another, and all these are reflected 


in decreased loads. Shortages, and 
threats of shortages, in many items of 
ordinary use have made people thrifty, 
and this is evidenced in the amount of 
power they have required. Shortages of 
materials has curtailed many manufac- 
turing plants, with corresponding cur- 
tailment of power use.” 

At a stockholders’ meeting of the 
Arkansas Power & Light Co. C. H. 
Moses, president, re-emphasized that 
there was ample power available. 


Jacksonville Survey 
Urges New Plant 


A report on the electric facilities of 
the city of Jacksonville, Fla., recom- 
mending the erection of a new power 
plant adjacent to deep water, and con- 
structed so as to use either coal or oil 
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as fuel, was received recently by George 
A. Pierce, utilities commissioner, from 
Burns & Roe, Inc., New York engineer- 
ing consultants, retained several months 
ago to survey the municipal plant and 
its distribution system. 

The survey pointed out that the 
boiler capacity of the Talleyrand 
Avenue station is not sufficient to supply 
the demands of the present installed 
generating capacity and should be in- 
creased. It recommended that provi- 
sions should be made toward the in- 
stallation of a new base load generating 
station, to be built as soon as possible. 
The present power station, the report 
said, cannot be depended upon for loads 
in excess of approximately 50,000 kw.., 
based upon the possibility of the largest 
unit being out of service. The 1942 
peak demand on the station will exceed 
this amount, the report said. 


(945) 75 


a 








PRICE TRENDS OF 
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Stocks and Bonds Show Slight Improvement 


Bonds $§ 8 SS 
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Prices of electric light and power securities improved slightly during the past week. 
“Electrical World” stock index advanced to ¥7.8 from 17.7 the previous week; last year, 


23.7. 


Bonds advanced to 103.1 from 103.0; last year, 105.6 





Cities Service 
Unit Hit by SEC 


The Securities and Exchange Com- 
mission have instituted proceedings 
against the Cities Service Power & 
Light Co. and six of its direct and in- 
direct subsidiaries, under Section 11 
(b) (2), the corporate simplification 
provisions of the Holding Company 
Act, and set October 6 for a hearing on 
the action. The most recent order in- 
volves the parent company, Cities Serv- 
ice Co., only to the extent of the securi- 
ties it holds of Cities Service Power & 
Light. 

The six subsidiaries of Cities Service 
Power & Light named in the order are 
the Federal Light & Traction Co., Cen- 
tral Arkansas Public Service Corp.., 
Public Service Co. of Colorado, Ohio 
Public Service Co., Toledo Edison Co. 
and Empire District Electric Co. Some 
49 other subsidiaries of Cities Service 
Power & Light Co. were not named in 
the order which gives the respondents 
until September 22 to file answer to the 
allegations. 

Among the questions to be determined 
at the hearing are the following: (1) 
Whether the continued existence of 
Cities Service Power & Light unneces- 
sarily complicates the Power & Light 
systems; (2) whether voting power is 
equitably distributed among security 
holders of the companies; (3) whether 
debenture and dividend payments 
should be prohibited to protect the 
company’s financial integrity, and (4) 
whether the companies should be com- 
pelled to restate plant investments, sur- 
plus, capital and other accounts to 
eliminate write-ups. 

Cities Service Power & Light had a 
capitalization of $134,234,944 as of De- 
cember 31, 1941, 59.78 percent of which 
was owned by Cities Service Co., the 
parent. Consolidated assets of Power 
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& Light as of the same date were 
$426,727,463. In its bill of particulars, 
the commission said that Power & Light. 
during the calendar years 1939 to 1941, 
inclusive, acquired 70 percent of its 
income from all sources from Public 
Service of Colorado, Ohio Public Serv- 
ice, Toledo Edison and Empire District 
Electric. 

In May the SEC brought action under 
the same “death sentence” section of 
the Holding Company Act against 
Cities Service Co. and four other units. 
Empire Gas & Fuel Co. and its sub- 
sidiaries, Cities Service Gas Co., Cities 
Service Oil Co. (Del.) and Indian Ter- 
ritory Illuminating Oil Co. 


$34,400,000 Utility 


Offering Is Made 


An extensive financing program for 
Southwestern Public Service Co., in- 
volving public offering of $34,434,702 
in securities, got under way September 
15, with Dillon, Read & Co. heading a 
nationwide underwriting group offering 
the securities to the public. The issues 
comprise $20,000,000 of the company’s 
first mortgage and collateral trust bonds, 
4 percent series due 1972; $6,000,000 
of 24% and 3 percent serial notes, due 
1943-1954; 60.000 shares of 6% per- 
cent cumulative preferred stock and 
185,000 shares of common stock. 

The financing is designed to consum- 
mate a plan of integration and simplifi- 
cation whereby Southwestern Public 
Service will acquire the assets of Com- 
munity Power & Light Co. and General 
Public Utilities, Inc., including the 
properties of Texas-New Mexico Util- 
ities Co. and Gulf Public Service Co. 
The company will also acquire from 
Continental Gas & Electric Corp. the 
properties of the Panhandle Power & 
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Light Co., Cimarron Utilities Co. and 
Guyman Gas Co. Following these acqui- 
sitions, the company will provide serv- 
ice directly to communities in Texas, 
New Mexico and Oklahoma and. 
through wholly-owned subsidiaries, will] 
operate in Louisiana, Arkansas, Ari- 
zona and Florida. 

Net proceeds from the sale of the 
securities will be applied to the redemp- 
tion of outstanding obligations of South- 
western, Community and General, the 
retirement of subsidiary obligations and 
purchase of the securities of the Pan- 
handle, Cimarron and Guyman com- 
panies under the integration plan. 


Utility Asks SEC 
to Permit Merger 


A plan to merge International Utili- 
ties Corp. with one of its major sub- 
holding company units, Dominion Gas 
& Electric Co., was proposed to the 
Securities and Exchange Commission 
last week during oral argument on 
liquidation of International as recom- 
mended by the commission. The merger, 
counsel explained, would enable Inter- 
national to meet the geographic integra- 
tion requirements of the Holding Com- 
pany Act, since the Dominion company 
operates only in Canada. 

The merger plan, as outline’. woul! 
provide for the sale of the Rockland 
Gas Co., Inc., an operating company in 
New York State, which is the only 
utility subsidiary of International in the 
United States, all others being water 
properties. These companies, together 
with Rockland, are subsidiaries of Gen- 
eral Water, Gas & Electric Co., the 
other major sub-holding company unit 
in the International system. Dominion, 
since it operates only in Canada, and 
General, operating only water com- 
panies under the proposed arrange- 
ment, would be exempted from the 
Holding Company Act. 





Utility Reports 


Net Income 


942 1941 
*American Gas & Electric 

= See ae $12,089,901 $14,786,892 
*Arkansas Power & Light. ,972,000 1,329,412 
*California Elec. Power 

OE ON a oc ssn daha 775,055 635,944 
*Carolina Power a Light. 2,599,460 3,665,414 
*Connecticut a & re 3,536,979 3,856,115 
*Houston Li tin 

Power ein Pi cea , Bs 2,452,267 3,068,638 
*Idaho Power ............ 1,009,181 1,480,143 
*Ohio Edison ........... 3,408,983 3,859,138 
*Pacific Power & Light... 730,504 864,320 
*Pennsylvania Power ..... 700,188 777,026 
*Pennsylvania Power & 

DRY atch ini npnaasks 5,041,657 8,268,756 
*Public Service of Indiana 2,938,635 2,889,790 
*Southern Indiana. Gas & 

_ | NE AR a 719,462 787,194 
*Utah Power & Light and 

co. eee 1,868,365 1,967,852 


*Twelve months ended July 31. 
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Meter Registers 
Average Voltage 


Readings of average voltage over 
a given interval of time as well as of 
maximum and minimum average vol- 
tages in that period are given directly 
with a recently developed instrument 
which in certain applications may be 
used in place of a curve-drawing volt- 
meter. This device employs registers 
of the types used for watt-hours and 
demand; it is assembled in a portable 
case similar to standard watt-hour 
meters. 

The metering element is an induc- 
tion type disk driven by an electro- 
magnet and retarded by permanent 
magnets, similar in structure to that 
of a watt-hour meter, except that the 
electromagnet (wound for voltage in- 
stead of watts) acts on the disk with 





AVERAGE VOLTAGE over a definite time interval is given by 
this instrument (left). Top dial registers volts-squared hours, 
indicates maximum and minimum voltages; bottom dial registers 
elapsed hours. Connections are made in the same way as to an 
ordinary voltmeter (center). 


a torque which is a function of the 
square of the voltage. The disk is 
calibrated to rotate at 30 r.p.m. with 
120 volts, 60 cycles applied to the 
coil. 

Thus the integrating register train 
reads in volts-squared hours. Divid- 
ing volts-squared hours by elapsed 
hours (as indicated on a separate 
dial of a “total hour meter”) gives 
average volts-squared for the total 
period between readings. For all prac- 
tical measurement purposes, this can 
be taken as average voltage. (A con- 
stant of 6,000 is used for obtaining 
the true volts-squared hours from 
these dials.) 

The register mechanism is similar 
to that of a “logarithmic” demand 
register, mechanically lagged so that 
90 percent of a constant applied vol- 
tage is recorded at the end of a five- 
minute “demand” period. 


Reg. motor 


Meter voltage 
co// 


Characteristic Logarithmic 


Maximum and minimum voltages 
during a definite time interval are 
indicated on the face of the instru- 
ment by two  friction-restrained 
pointers operated by a pusher pin or 
rod the action of which is like that 
of the pointer of a very highly 
damped indicating voltmeter. This 
pusher pin travels from left to right 
through a circular slot in the dial, 
operating a minimum pointer across 
the left-hand scale and a maximum 
pointer across the right-hand scale. 
The pin is actuated by a differential 
gear, one side of which is driven for- 
ward by the action of the meter disk 
and the other side by a miniature 
synchronous timing motor. 

At 100 percent rated voltage (120 
volts) continued steadily this pin will 
come to the normal voltage position. 
With higher “average” voltage it will 
move to the right of the center and 
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Time Minutes 





Two sets of terminals are provided—one for the synchronous 
timing motor, the other for the metering coils. The register, 
similar to “logarithmic” demand type. is mechanically lagged to 
register 90 percent of volts-squared hours in any five-minute 
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with lower average volts it will as- 
sume a position to the left of the 
center. 

The meter is a development of the 
Westinghouse Electric & Manufac- 
turing Company, meter division, 


Newark, N. J. 


New Speed Indicator 
for Hydro Generators 


By E. P. BRYANT 


Division Superintendent of Generation, 
Los Angeles Bureau of Power and Light, 
Boulder Dam, Nev. 


As an agent of the United States 
government, the Los Angeles Bureau 
of Power and Light operates and 
maintains a number of 82,500-kw. 
hydro-electric generating units in the 
Boulder power plant. Each of these 
machines was originally provided 
with a system of speed indication 
which consisted of a small gear- 
driven d.c. generator connected to 
two indicating voltmeters. These 
meters were located at important con- 
trol centers and their scales were 
calibrated to show main shaft speed 
in revolutions per minute. 

Because of the presence of oil vapor 
in and around these small d.c. genera- 
tors, the commutators and brushes 
soon collected insulating films, which 
caused serious errors in the speed in- 
dication. Also, the rather fragile con- 
struction of these small machines 
made necessary special attention to 
the bearings, gears and mechanical 
parts. In spite of frequent mainte- 
nance these troubles still continued, 
so experiments were conducted to 
find a satisfactory system of speed 
indication which would not require 
the use of a small d.c. generator. 

Fortunately each of the main units 
was provided with a small direct- 
connected a.c. generator which is used 
to supply the fly-ball motor in the 
speed governor. At the normal shaft 
speed of 180 r.p.m. these generators 
develop 160-volt, three-phase power 
at a frequency of 9 cycles. Because 
of their permanent field magnets and 
liberal stator design, it was found that 
the output voltage was directly pro- 
portional to shaft speed within the 
desired limits. With this as a basis it 
was then only necessary to develop 
a combination of resistors and recti- 
fiers which would provide a low vol- 
tage d.c. potential that could be 
substituted for that previously ob- 
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tained from the tachometer generator. 

The resistor-rectifier combinations 
were made up in small compact units 
which could be installed in existing 
terminal cabinets with a minimum of 
external wiring. They were con- 
structed of standard parts available 
in the open market and their cost was 
about $5 each. This compares favor- 
ably with a cost of $75 each for the 
tachometer generators they have re- 
placed. 

In the design of these resistor-rec- 
tifier units special effort was made to 





RESISTOR-RECTIFIER combination (cover 
removed), costing about $5, which re- 
places gear-driven d.c. generators as 
speed indicator on Boulder generators 


Permanent magnet 
generator voltage 


1000 ohm 4000 oh 
| 25 


Dead stop 
and 


Bench 
board -~ 
tachometer | 


200 ohm 10 watts | 


| breakaway 
coupler 


tachometer 





PERMANENT magnet generator voltage- 
tachometer circuit (schematic) applied to 
Boulder generators for speed indication 


minimize the burden on the perma- 
nent-magnet generators and guard 
against the possibility of any internal 
or external failure which might in- 
terfere with the operation of the gov- 
ernor fly-ball motors. It was also 
necessary to provide an adjustment 
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to take care of a slight variation in 
the output voltages of the different 
permanent magnet generators and 
possible future changes because of 
aging of the permanent magnets. 
Five of these speed indicating units 
are now in service and their per- 
formance has been excellent. Because 
of the lack of moving parts, they do 
not require any attention other than 
occasional inspection. Their accuracy 
is equal to that formerly obtained by 
the use of tachometer generators and 
their reliability is much greater. By 
their use a difficult operating prob- 
lem has been solved and the over-all 
reliability of the important generat- 
ing units with which they are used 
has been increased. It is planned to 
replace all tachometer generators at 
an early date. The resistor-rectifier 
unit is not patented but available to 


all. 


Conductive Area 
of Steel Rails 


By JOHN L. SKEEHAN 


American Bridge Company, Ambridge, Pa. 


An easily remembered method of 
determining the area of steel rails 
used for electrical conductors is to 
divide the weight of the rails in 
pounds per yard by 10, which will 
give the area of the rail in square 
inches within 2 percent on the high 
side. 

The calculation is based on the 
weight of rolled steel being 489.6 lb. 
per cubic foot. Therefore, a 1-in. 
square weighs 3.4 lb. per foot or 10.2 
Ib. per yard. The actual area of the 
rail in square inches would, there- 
fore, be: 


iin 
10.2 


where W = weight in pounds per yard of rail 


= 0.098 W 


Individual rails may vary as much 
as this 2 percent, the A.S.T.M. speci- 
fications allowing a variation of 0.5 
percent on a whole order. 

The area in millions of circular 
mils (which we will call M CM, the 
M with a line over it meaning |, 
000,000 in Roman notation) of a 
steel rail, within 1/80 of 1 percent, 
will be: 

Ww Ww x 
10.20.7854 8.00108 “8 

This latter rating in M CM may be 
converted to copper wire equivalent 
1942 
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by introducing a factor K, the rela- 
tion betwen the conductivity of copper 
and that of steel. 

This factor, according to the Delta- 
Star Company catalog, may vary from 
6 for soft steel conductors to 15 for 
hard steel rails. In the Delta-Star table 
of comparisons this factor is taken as 
approximately 12.5. 

Therefore the equivalent copper 
wire in M CM will be: 

Ww W Ww 
8K ~ 8X 125 100 

Thus a 20-lb. hard steel rail will 
equal a copper wire of 0.2 of 1 MCM 
or 200,000 CM, equivalent to a No. 
4/0 copper wire. 

A soft steel conductor may have 
twice this capacity. 


Salvaging Cable 
Insulation Rubber 


Like other large corporations, the 
Timken Roller Bearing Company 
frequently accumulates sizable quan- 
tities of scrap electric cable. Until 
recently it has been general practice 
to burn the rubber and cloth insula- 
tion off these cables to salvage the 
copper. 

Timken conservation men, seeking 
a method of salvaging the rubber in 
the cable insulation, experimented 
with a standard Buffalo bending roll 
machine. This consists of three 
smooth wheels, two of which are in 
tandem beneath a third wheel which 
is centered above them. Varying 
pressures are exerted upon the ma- 
terial to be bent by raising or lower- 
ing the upper wheel. 

One lower wheel was removed and 
replaced by a notched gripper wheel. 
A sharp center-flanged wheel re- 
placed the upper wheel. No change 
was made in the third wheel. This 
conversion proved extremely effective 
in removing the outer layer of braid 
insulation and the inner layer of fine 
tubber, which is so urgently needed 
at the present time. The gripper 
wheel feeds the cable between the 
flanged cutter wheel and the pressure 
wheel, slicing the cable open and 
peeling it simultaneously. The braid 
cover drops away from the rubber, 
leaving the rubber and the copper in 
salable condition without further 
attention. 

Cable rubber salvaging is accom- 
plished at the rate of about 6 ft. per 
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minute. Cables ranging in size from 
§ to 2 in. are easily handled. This 
machine is regularly used in connec- 
tion with the sheet metal department 





BENDING MACHINE adapted to cable 
stripping 


and is converted to salvage use in 
about three minutes by simply re- 
placing the two regular wheels. 


Propeller Pump Solves 
Water Problem 


For the low head involved, the 
higher operating speed possible with 
a propeller type pump brought econo- 
mies in investment and indirectly in 
operating cost that favored it over a 
more conventional but slower speed 
centrifugal pump for booster service 
in the condenser water supply system 
at Morrow station of the Consumers 
Power Company. 

Water for the surface condensers 
at this station is taken from a pond 
which may vary rather widely in level 
in dry years. During normal pond 
level periods in the winter season, 
when circulating water is cold, flow 
through the condenser, under gravity 
head, is sufficient for full load. In 
summer low-water periods, however, 
static head from the dam may fall to 
about 12 ft. or less. To obtain the 
necessary flow for full load in sum- 
mer under these conditions an addi- 
tional pumping head of about 11 ft. 
is necessary in order to overcome 
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condenser friction of 15 ft. and ex- 
ternal (piping and valve) friction of 
7.6 ft. At lighter loads, of course, a 
lower pumping head will supply the 
requisite flow. 

For these conditions a vertical pro- 
peller type pump with a side inlet and 
bottom discharge was selected and in- 
stalled so that water from the dam 
flowed downward through the pump, 
an arrangement that is counter to the 
conventional pump practice of forc- 
ing water upward. 

A propeller type pump was selected 
over a centrifugal pump when study 
of characteristics showed that for the 
head required installed cost of a 
higher speed (385 r.p.m.) propeller 
pump would be less than the cen- 
trifugal which for this head required 
a maximum speed of 220 r.p.m. For 
the horsepower required the cost of 
the higher speed pump and motor was 
sufficiently lower than the slow speed 
to swing the decision. In addition, 
less space was required and a better 
layout was obtained. 


Economies, Not Drawbacks 


Usual objections to propeller type 
pumps did not weigh heavily in this 
instance. The characteristic high 
horsepower input required for pro- 
peller type pumps under the SND 
condition (discharge valve closed) 
did not prevail because the discharge 
of the pump will never be closed 
when the pump is operating. Cavita- 
tion was not a problem because of the 
12-ft. minimum submergence. The re- 
quired pumping head was low. 

Since it was needful to economize 
on water even at high lake levels a 
variable-speed slip-ring motor was 
selected for the pump drive. In addi- 
tion to making it possible to adjust 
pumping head to flow requirements, 
the variable-speed motor also per- 
mitted economies in operating cost, 
since power input to the pump varies 
as the cube of the motor speed. Be- 
low the lowest pump speed the motor 
is cut off the line and water allowed 
to flow through the pump under full 
static head. The propeller type pump 
used offered but little resistance to 
flow under this condition. 

The pump used has a capacity of 
52,000 g.p.m. at 11-ft. head and a 
speed of 385 r.p.m. Rated brake 
horsepower is 173 and efficiency 83 
percent under design conditions. 
Motor used is rated 200 hp. and is 
speed adjustable from 70 percent to 
full rated speed. 
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PROBLEM 


A proposed plan for bus oil-switch pro- 
tection is submitted for comment. Func- 
tioning of the proposed arrangement shown 
in the diagram is as follows: 

The reactor switch (RS) opens when and 
if feeder oil switch (FS) fails to open on 
trouble, the 
reactor in series with the fault. Transformer 
or bus oil switch (LS) protects the trans- 


disturbance or connecting 


former (T) on occurrence of trouble on 
either No. | or No. 2 bus. The feeder should 
be on one bus and the transformer on the 
other. Tripping time of oil switch should not 
exceed 25 cycles and 
should not exceed 14 cycles. 

Feeder switch should trip out before bus 
switch. If the feeder switch fails to open, 
of course, the trouble would be intensified 
by the capacity of the station or system. 
Interrupting capacity of the oil switch 
should be such that the r.m.s. amperes de 


relay operations 


> 
Schematic diagram of connections. 
FS—Feeder oil switch. R—Reactor. 
RS=—Reactor short-circuiting switch. 


LS—Transformer oil switch on low-ten- 
sion side. T—Transformer. GS—Trans- 
former oil switch on high-tension side. 








PROBLEMS 


1. BUS OIL SWITCH PROTECTION 


not exceed the rated kva. at its rated 
voltage. 
Should, however, the bus switch or its 


control be out of service for inspection, etc., 


the feeders may be put on the other bus, 
in which case the reactors are disconnected 
and there is only protection on the feeder 
switch.—P.W., Togus, Me. 


ANSWER 


The plan might possibly be considered as 
new in the sense that no switching plan 
with such a profusion of disconnect switches 
in combination with the current-linking re- 
actor and its associated circuit has ever 
been used to the best of our knowledge. 

The plan appears not to achieve the de- 
sired objective because if the feeder 
breaker does fail to clear a feeder fault the 
reactor is cut into the circuit, but no pro- 
Any 
other feeders taken from the bus would be 
subject to reduced voltage while the re- 
actor is in the circuit between the trans- 
former and the feeder bus. 

There is no suggestion of intent to use a 
feeder breaker with an interrupting rating 
which would be inadequate to interrupt the 
fault current without the current-limiting re- 
actor. The reactor and its associated short- 
circuiting breaker might well, therefore, be 
omitted, together with numerous disconnect- 


vision is made for clearing the fault. 


ing switches and the back-up relay arranged 
to trip the transformer low-tension switch 
for the back-up protection.—H.D.B. 


2. FREQUENCY CHANGER 
PRIMARY-SECONDARY VOLTAGE 


PROBLEM 


A frequency changer has a stator wound 
for 220/440 volts, three phase, 60 cycles and 
a rotor for 165 volts, three phase, 90 cycles. 
Power is supplied from a transformer at a 
voltage not lower than 500 volts. 

The stator appears to be connected 
single delta for 400 volts and double delta 
for 220 volts. When the stator is connected 
for 440-volt operation and 500 volts is ap- 
plied, 220 volts is obtained at the rotor 
terminals. 
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ls there any way to change the stator 


connection to overcome this trouble? What 
would be the result if line voltage was 
raised to 540 volts, which can be done, and 
reconnect frequency changer windings to 
single star?—L.M.S., Cleveland, Tenn. 


ANSWER 


Considering that the frequency changer 
is used in an industrial application: 
Reconnecting the windings from delta to 
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wye or star, as you suggest, would require 
that 762 volts be furnished instead of 440 
volts, to produce 165 volts, which is full 
load value. 

Would suggest connecting a small air- 
cooled auto-transformer in the 500-volt cir- 
cuit to furnish 440 volts to the set. As only 
about 10 percent reduction in voltage is re- 
quired, a transformer of 10 percent of the 
kva. of the load will be required; that is, 
500/440 volts times rated current input to 
the converter.—F.H.P. 
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ALL BUILT TO 
WORK TOGETHER 


€ Metal-enclosed Duplex Switch- 
boards for centralized control 


and metering. 









Metal-enclosed FH Cubicles for 


main power circuits, complete 





with air-blast or low-oil-content 
circuit breakers and all neces- 
sary primary equipment. 


Metal - enclosed Reactor Equip- 
ments for the feeder circuits. 









HESE are our standard switchgear equipments— 
but they’re tailored for today’s tremendous war- 
time requirements. 














Metal-enclosed Cable Entrance 


Equipments for the feeder 
circuits. 


You can select them easily, get them soon, put them 
on the job weeks sooner than is possible with non- 
standard equipment. They’re fully co-ordinated and 
metal-enclosed, giving greater-than-ever dependability 
to stations supplying power for today’s must produc- 
tion. 




















Metal-enclosed Bus Runs for all 


primary connections. 






Simplifies Over-all Station Design 







When you select any one of these metal-enclosed 
equipments you get it ready to set in place and con- 
nect. You save installation time, and space as well. 






Metal-clad Switchgear for the 


medium-capacity auxiliary cir- 
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cuits, complete with air or oil When you select a number—or all—of these equip- 


ments, you get more of these savings in time and 
space, plus an extra degree of over-all co-ordination 
that may make possible a simplification of your 
entire station design. What’s more, all you need do is 
send us a simple one-line diagram showing the equip- 
ment you need. We’ll go right to work on standard 
equipments. Ask your G-E office . 
for our new bulletin, GEA-3742. | 
Or write to General Electric Co., 2 "sroud ot the Nowy overd af 

Schenectady, N. Y. he acces Go emebeieaen, 


circuit breakers. 














Metal-enclosed Drawout Air 
Breaker Equipments for the low- 
voltage auxiliary circuits, com- 
plete with circuit breakers, buses, 
interconnections, and interlocks. 


& 
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VERTICAI. suspension ladder mount for 


Street Light 
Ladder Mount 


Shown in the accompanying illus- 
trations is a 20-ft. street light ex- 
tension ladder for a pick-up type 
truck, designed by H. D. Gibler, 
Central Illinois Public Service Com- 
pany, Fairbury. Used to replace cen- 
ter-suspension and bracket-type street 
light globes and lamps; the ladder 
slides in two channels and hinges on 
the pipe framework, visible at the 
rear of the truck. In an upright posi- 
tion the ladder is fastened to the 
pintle of the truck by means of a 
strap-type brace. It is reported that 
under test the ladder has been found 
perfectly safe and rigid even during 
high winds. When not in use the lad- 
der lies on top of the truck supported 
by the pipe framework. 


Frequency Sensitivity 
by Resonant Fork 


By H. L. CLARK 


: General Engineering Laboratory, 
General Electric Company, Schenectady, 


N.Y. 

A new frequency meter, instead of 
using the customary tuned electrical 
circuit, makes use of a mechanical 
tuning fork to obtain its frequency 
indication. Resonance of a mechanical 
system, particularly of a tuning fork, 
is much sharper than that of even the 
best electrical circuit. This is again 
shown in this new frequency meter, 
where the widest possible scale range 
is 59.75 to 60.25 cycles per second. 
Commercial frequency meters have 
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changing-out center suspension street light 


used a resonant electrical circuit for 
frequency discrimination and _ the 
most popular commercial instruments 
in the G.E. line have scale ranges of 
59 to 65 cycles per second; the most 
accurate instrument available reads 
59.5 to 60.5 cycles. 

The new mechanical-resonance in- 
strument, as designed, is contained 
within a metal case approximately 
5 x 7 x 10 in. high and is marked 
with two scales, one 59.75 to 60.25 
cycles per second, the other scale 
59.875 to 50.125 cycles. Selection 
between the two scales is made by 
means of a toggle switch on the in- 
strument panel. Unlike the usual indi- 
cating frequency meter, this new in- 
strument may also be used as a power 
unit of a_ recorder 
simply by plugging 
an appropriate re- 
cording microamme- 
ter in the jack pro- 
vided on the back of 
the instrument case. 

Accuracy of tuning 
fork is such that the 
over-all —_ instrument 
accuracy depends 
only on the accuracy 
of reading the indi- 
cator. The present in- 
strument has a scale 
of 59.875 to 60.125 
cycles per second 
with each of the 50 
small divisions equal 
to 0.005 cycle, so that 
the accuracy is 0.005 
cycle in 60 or 1 part 
in 12,000, not esti- 


mating parts of small- —_ commercial 
est scale divisions. principle 
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Voltage-frequency to be measured 
is applied to the transformer 7; which 
supplies a low voltage for the heaters 
of the two vacuum tubes and for the 
pilot lamp. The type CD5003 neon 
glow lamp working in conjunction 
with resistor R; serves to square off 
the applied wave practically to elimi- 
nate any effects of harmonics or vol- 
tage variation. 

This squared wave is applied 
through resistor Ry to a small electro: 
magnet, which, in turn, drives the 
tuning fork by means of the perma- 
nent magnet mounted on the end of 
one prong. The relative phase angle 
between this driving force and the 
resulting motion depends on the rela- 
tion of the applied frequency to the 





SQUARED WAVE (eliminating harmonics and voltage 
variation) drives turning fork which also generates voltage 
proportional to its motion; unbalance of polarized half- 
waves deflects the indicating instrument proportional to 
phase differences; sensitivity 50 times that of best listed 


electrical-resonance 
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Wiring Materials 
Distributors 


Will Help You Obtain 
Wiring Efficiency for Wartime Needs 


Dependable, easy to install conduits, 
cables, wires, and wiring devices are 
handled by all G-E Wiring Materials Dis- 
tributors. One of them is located right in 
your own district. These Distributors are 
neighborly and friendly. They want to 
aid their customers every way they can. 

A representative of your G-E Wiring 
Materials Distributor will be glad to help 
you select wiring materials for new war 
projects . . . for conversion of plants to 
war production . . . for maintenance. His 
knowledge of materials will enable him 
to help you solve wiring problems. He’ll 
help you plan wiring, too, for plant pro- 
tection with suggestions on materials for 
alarm systems, communication systems, 
light control systems. 

The wide variety of materials handled 
by G-E Wiring Materials Distributors 
enables you to obtain suitable materials 
to meet your wartime needs efficiently. 




















J. E. Swartz, salesman, 
General Electric Supply 
Corporation, Philadel- 
hia, Pa., is here check- 
ing with C. Zink, truck- 
man, on delivery of ma- 
terials needed immedi- 
ately for a factory en- 
gaged in essential war 
work. Note loading facil- 
ities with three trucks 
backed against platform. 





H. R. Sos. salesman for the 
General Electric Supply Cor- 
poration, Baltimore, Md., | 
often contacts war project { 
customers by telephone to i 
og them better service. Here j 
e is giving advice on mater- 

ials for special war work to 
a general contractor. 



























D. B. Chandler (left), 
president and manager 
of Mid-State_ Electric 
Company, Inc., G-E Dis- 
tributor, Lynchburg, 
Va., with A. E. Foster, 
stock clerk, is selecting 
suggested materials for 
witing system in army 
shoe factory extension. 
Service is speeded b 
helping customers pi 
suitable materials for 
buildings needed in war 
effort. 







5 VA PA ‘ boy 
é : istributor 
+s Materials Dist 
GE Mixes, and fittings: Tuite. 
specia 
evices for — Department, 
e 





st 
e the neare ‘ 
ae G-E conduit; 
cable, and wiring 

ments. pliance 
General Flectric © 


; 



























Walter J. Mulhall (lefz), 
salesman for the E. B. 
Latham Co., Newark, 
N. J., helps his cus- 
tomers select materials. 
Here he is discussing 
G-E switches for war 
peedeanen plants with 

arry Bagwell, purchas- 
ing agent for large elec- 
trical contractor for in- 
dustrials. 
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resonant frequency of the fork. The 
second magnet generates a voltage in 
its coil proportional to the motion of 
the fork. This voltage, applied through 
transformer 7’; to the control grid, 
makes the 7C7 tube alternately con- 
ducting and non-conducting. 

The square voltage wave is also 
applied to the full-wave rectifier type 
7A6; the positive and negative half- 
cycles, kept separate in resistors Rs 
and Rg, both return through the 7C7. 
At 60.00 cycles, the resonant fre- 
quency of the fork, the 7C7 cuts off 
in the middle of the half-cycles so 
that the positive and negative quarter- 
cycles of current through R; and Rg 
are exactly balanced and the indicat- 
ing instrument “A” stands at its mid- 
scale point marked 60.00. Any change 
in the applied frequency causes a 
corresponding change in the phase 
angle of the 7C7 cut off and results 
in an unbalance in the R3-Rz currents 
to give an instrument indication of 
the frequency. 


More Steam — How? 


9. Slag Removal* 


By ALFRED IDDLES 
Application Engineer Babcock & Wilcox Co. 


Mechanical devices for removing 
slag in all kinds of form—molten. 
thin, thick, dry, or what not—are 
available for nearly all conditions 





*This series began in the May 16, 1942, issue of 
“Electrical World,'' adapted from author's talk 
"What the Operator Wants to Know'' to Steam 
Power Division, A.S.M.E., Metropolitan Section, 
March 25, 1942. 


—-—-Coble ree/ 
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TRACTOR and reel work smoothly with aid of adjustable brake (see arrow) 


that one may meet. Naturally there 
are closely spaced tubes from which 
no blower can remove material. If 
one goes the limit and tries to accom- 
plish this by water, then these tubes 
may be damaged. This is certainly 
true of alloy superheater tubes. 

In general the improvement in me- 
chanical cleaning devices depends 
upon the use of large quantities of 
steam or air for short periods of 
time, utilizing the fact that quantity 
of force applied is frequently the 
determining factor and not the time 
over which it is applied. What this 
means is so-called mass _ blowers. 
These are either (1) of the ordinary 
soot blower element type with mul- 
tiple nozzles located far enough from 
the tubes so that these high mass 
flows can be obtained without result- 
ing in tube cutting, or (2) retractable 
single nozzles of the type which pro- 
ject into the furnace when needed, 
either just through the wall or on into 
the furnace opposite convection sur- 
face and arranged for steam, air, or 


Brake re/ease—- 


#-in. plates welded 


ARRANGEMENT of reel brake showing parts largely assembled from material in hand 
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water jets for forceful application of 
cleaning fluid progressively across the 
unit either by lateral movement or by 
rotation. 

Most of us, I believe, are familiar 
with this, but I want to emphasize the 
need for large quantities of cleaning 
fluid. It is the great force and com- 
motion produced thereby which does 
the good work. 


Cable Reel Brake 
Prevents Kinking 


By J. M. DYER 
Transmission engineer, Southwestern Light 
& Power Company, Lawton, Okla. 


Southwestern Light & Power's 
method of stringing wire is to mount 
the reel on a cart, tow it with a trac- 
tor and allow the cable to pay out as 
the unit progresses, this sufficing 
when using aluminum, or light cop- 
per conductors. When stringing heavy 
copper and copperweld conductors it 
was found that when the tractor 
stopped the reel continued to turn 
for a short time and to pay out wire 
on account of the angular momentum. 
Considerable slack resulted, with 
kinking, which was hazardous and 
difficult to stop by trying to halt the 
reel by hand. 

To eliminate this difficulty, a reel 
brake was designed and built by 
the construction department, as il- 
lustrated. This brake drags on the 
reel all the time wire is being paid 
out, the friction being just enough to 
stop the rotation when the tractor 
stops. When desired to let the brake 
run free the brake release handle may 
be pulled forward, removing the 
spring pull from the brake rods. 

The entire assembly was welded to- 
gether from junk pipe, plates and 
bars, the only items purchased being 
the two springs (cultivator springs): 
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PRODUCTION 





Five Houses Pooled Stocks and Supplied 14 
Products in Quantity in 12 Hours 


At a new Marine Air Base on the Southeast Coast, office 
buildings sprouted over night. Even roofs were in place but no 
order had been given for electrical equipment. At 3 P. M. 
one day the contractor handed the complete bill of material to 
the local Wesco House and required delivery the next morning. 


Fourteen different products were involved, all in quantity. 
Included were 200—40-Watt Fluorescent Industrial Units, | 
12 transformers of 3 types, panels, safety switches, cable, 
conduit and fittings. Local stocks could furnish some of the 
items. Telephoning the 4 nearest Wesco Branches, the local 
House rounded up the complicated order, piecemeal. Every- 
thing started forward that afternoon and the contractor went 
to work the next day. 


Wesco teamwork has performed many ‘‘impossible”’ tasks 
for industry. Today that ability speeds the war effort—but it 





will again serve business in the reconstruction to come. 
Tr e h | 
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ELECTRIC SUPPLY CO. | 
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HOW TO CONSERVE, 


Recent tests and the experience of several users of rub- 
ber protective equipment indicate that certain types of 
rubber gloves, rubber blankets and rubber sleeves may 
be repaired by vulcanizing with complete safety if suffi- 
cient care is used in applying patches and if repairs to 
rubber gloves are limited to the gauntlet portion. 


PRECAUTIONS 


| Apply patches in all cases to both sides of the hole or tear. 

both inside and outside the gloves, blankets and sleeves. If the 
snag or tear leaves a void, it should be filled with the same type 
of rubber used in the patch. 


Since rubber gloves that are snagged or torn sometimes tend 
2 to tear further at point of tear or snag very easily, a punch 
should be used to cut a circular hole at each end of the tear or at 
each sharp edge. A rounded surface offers considerable resistance 
to further spread of the tear or snag. 


Patches should be applied only to equipment which is proved 
to be of good live rubber by inspection. The older varieties of 
rubber gloves should not be repaired. 


Patches should be applied to gloves only on the gauntlet por- 

tion. Records kept in several glove testing laboratories have 
shown in the past that approximately 70 per cent of rejections in 
electric tests are from defects and failures at this location. Sleeves 
and blankets may be patched at any location on their surface. 


Rubber protective equipment should pass a rigid electrical test 
after repairs are completed. This test should be the same as 


TESTS OF PATCHED 


Type of 


Only one patch is applied to each hole Patch 


or defect (and that on the outside of the 
rubber glove) of modern gloves which had 
failed in the regular periodical electrical 1 
tests. Gloves then inflated to three times 2 
normal size and inspected for cracks or 3 
checks and failure of patch. 


Elec. pad 
Shaler patch 
Cold patch 


RUBBER SAFETY AIDS 


By CHARLES A. COUTTS* 
Safety Engineer Bureau of Safety, Inc., Affiliate of Middle West Service Corporation, Chicago, Ill. 


IN PATCHING RUBBER GLOVES, 


Elec. spotter 
Elec. spotter 


REPAIR AND STORE 


Rubber blankets and rubber sleeves may be repaired 
with safety at any location on their surface. Line hose 
and insulator hoods should not be repaired by vulcanizing 
as the nature of these items and the type and thickness 
of the rubber do not respond to ordinary vulcanizing 
methods. 


SLEEVES, BLANKETS 


that used in testing new equipment and should follow the methods 
set forth in Safe Practices Pamphlet P.U. 3 of the National Safety 
Council. Rubber gloves should also be inflated to three times 
their normal size and inspected for cracks and checks at the patch 
location. After deflation the glove and patch should return to its 
original shape. Thickness gauges should be used to determine 
whether or not there is any thickening of the rubber in the gloves. 
Rubber blankets should be wet tested after repairs are made. 


& Only the "Shaler type" patches should be used and efforts to 

economize by substitution should not be considered. This patch 
should be applied exactly according to directions and in addition 
the rubber surfaces after roughing should be softened by a suitable 
benzole solvent. Rubber cement should then be applied and 
allowed to dry completely, preferably an hour or more, before 
applying the vulcanized patch. 


Holes or tears which are more than !/2 in. in length should not 
be patched. 


Cold patches should never be used as results prove them unsatis- 
factory and unsafe. From experience it has been found that 
cold patches become loose after considerable period of usage. 


16,000-VOLT-RATED RUBBER GLOVES 





Test Leakover| Breakdown | Inflation Where 
Voltage Amp. | Voltage Test Breakdown 
Occurred 
10,000 V. 3 min 3 15,000 V.| O. K In patch 
10,000 V. 30 sec. 3 10,000 V.| O. K In patch 
10,000 V. 3 min 3 20,800 V.| O. K Orig. rubber 
10,000 V. 3 min 3 17,250 V.| O. K Orig. rubber 
10,000 V. 3 min 3 13,750 V.| O. K In patch 





RECOMMENDATIONS FOR PROPER STORAGE 


In order to conserve present supplies of rubber protective equip- 
ment proper methods of storage and handling are vital. Practices 
found to be helpful in prolonging the life and usefulness of this 
equipment follow: 

(a) Store rubber goods in a cool, dry place and take extra pre- 
cautions at this time against loss or damage from fire. 

(b) Store rubber gloves and other protective goods in suitable 
containers when carried on line and service trucks to prevent tears, 
snagging or injury. Do not store rubber protective equipment in a 
distorted position so that the strain is placed on the rubber. Do 
not fold. In storing rubber gloves do not pile directly on top of 
one another but store in suitable cartons. 

(c) Always reverse and dry rubber gloves after using so that 


oxidation would not result in checking and deterioration. 

(d) Wear suitable protectors with high gauntlets when using 
rubber gloves to protect the cuffs from injury. The protector made 
with a rubber gauntlet allows maximum protection. 

(e) Do not allow oil or other greasy material to come in con- 
tact with rubber protective equipment. 

(f) Test rubber protective equipment at regular intervals, both 
visually before using each time and by means of periodical inflation 
and electric tests. 

(g) Wash and disinfect rubber gloves at intervals when testing is 
done. Proper dusting with commercial talcum will impart a non- 
slippery surface to the gloves and will make for ease in drawing 
them on. 


*Adapted from a paper appearing in National Safety News, official organ of the National Safety Council. 
eR atone TSA 
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999 Capacitors in 
One 15,000-Kva. Block 


Anticipating that changes in sys- 
tem capacities and loadings might 
very readily remove the need for 
large corrective capacity required at 
one point by present conditions, en- 
vineers of a Middle Atlantic power 
company decided to make the instal- 
lation in as flexible a manner as was 
possible. That decision ruled out a 
synchronous condenser on account of 
the difficulty of dividing it up into 
smaller capacities when and if such 
action should be desirable. Capaci- 
tors were the indicated answer. And, 
having a rating of 2,500 volts, the 
capacitors could be reinstalled in 
blocks of any capacity up to the 
limit of their total kva. anywhere on 
the system on circuits having a nom- 
inal voltage of 2,500, 4,100, 7,200 or 
13,000 volts. 

To provide a flexible installation 
so that r-kva. could be used in rela- 
tively small blocks according to the 
varying requirements of system cor- 
rection, the installation was made in 
six sections as shown on the accom- 
panying diagram. The correction 
was applied to a substation in which 
there is a 13.6-kv. and a 7,200-volt 
bus. As the load cycle of both buses 
closely follows the system load cycle, 
the installation of capacitors was 
proportioned to the load on each 
bank, thereby providing improved 
regulation to the station buses and at 
the same time utilizing the station 
transformers for coupling to the sys- 
tem. 

On the 13.6-kv. bus the 333-2,500- 
volt units are 3-series, Y-connected, 
with units paralleled and connected 
in three groups of approximately 





METHOD of capacitor installation and, above, scheme of connection 


1,667 kva. each. Oil circuit breaker 
(a) is automatic and is of sufficient 
capacity to interrupt a fault on the 
bus. This breaker also controls one 
group of capacitors. Breakers (b) 
and (c) are smaller breakers and are 
used only for control of their respec- 
tive capacitor groups. 

On the 7,200-volt bus 666-2,500- 
volt units are 3-series delta-connected, 
with units paralleled and connected 
in three groups of approximately 
3,333 kva. each. The control is simi- 
lar to the control of the 13.6-kv. bank. 

There are 999 15-kva., 2,500-volt 
capacitors, totaling 14,985 kva., in 
the installation. On the 13.6-kv. bus 
333 units, or a capacity of 4,995 kva., 
operate at slightly above rated volt- 
age, which gives an output somewhat 
above the kva. rating of this group. 
On the 7,200-volt bus the 666 capaci- 
tor units operate at slightly under 
rated voltage, so the output of this 
group is slightly under 9,990 kva. 
The net output adds to approximately 
15,000 kva. 

The building is ventilated by 
screened openings located at fre- 
quent intervals just above the floor 
along both side walls and with two 
10,000 C.F.M. 36-in. ventilating fans, 


¥ A 
5000 kva 10,000 kva 


To load To load 
7,200 vo/ts 


/3,600 volts 
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of capacitor banks 


one in each gable end of the build- 
ing. Uniform cooling is obtained and 
a maximum temperature rise of 22 
deg. has been observed. 

As appears in the accompanying 
pictures, the units are set in angle 
iron troughs which are mounted on 
bus insulators. Close examination 
shows that there are three triple racks 
in each of three tiers. 


Bettering Quarry 
Drive Conditions 


General practice in rock quarries 
is to install motors large enough to 
carry the maximum load which can 
normally be imposed on crushers, re- 
sulting in underloading when the 
crushers are partially or wholly 
empty. In a large traprock quarry 
suffering from poor voltage regula- 
tion and low power factor continuous 
loading of the primary rock crusher 
was not feasible and there were many 
intervals where both primary and sec- 
ondary crushers were not loaded coin- 
cidently or alternately. The primary 
crusher which handles rock pieces up 
to 1 ton was belt-driven from a heavy 
two-bearing shaft, which in turn was 
driven by a direct-connected 500-hp. 
slip-ring motor. Most of the difficulty 
occurred when the primary and sec- 
ondary crushers were partially empty 
at the same time, and this happened 
frequently. 

When particularly large single 
rocks were dumped into the main 
crusher the momentary load on the 
900-hp. motor touched 1,200 hp. and 
then gradually tapered off. With a 
frequent load drop to 20 to 30 percent 
of the motor rating over a period in 
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operating this crusher the power fac- 
tor fell to less than 50 percent. Sud- 
den imposition of a heavy load caused 
violent voltage fluctuations, and at 
times the slip-ring motor control 
would trip, shutting the machine down 
and leaving the crusher full of rock. 
This often led to removal of rock by 
hand and adversely affected customers 
further along on the transmission line, 
especially those with synchronous 
motors. 

Investigation by the supplying 
power company led to the installation 
of a 500-hp. synchronous motor 
direct-connected to the end of the 
shaft, opposite the slip-ring motor. 
This synchronous motor was designed 
for extra field excitation and was 
‘guaranteed to have a 250 percent pull- 
out torque. All starts are made with 
the slip-ring motor, and when it is up 
to normal speed the synchronous mo- 
tor is manually thrown on the line and 
the slip-ring motor switch opened. 
Thus, the synchronous motor picks up 
the load and carries on, and the free- 
moving slip-ring motor provides a 
balance weight at the end of the shaft. 
This solution brought the power fac- 
tor up to about 80 percent and the 
voltage regulation was satisfactory for 
both the quarry and the other cus- 
tomers served by the same transmis- 
sion line. The case does not illustrate 
a “cure-all” type of solution, but un- 
der the conditions then prevailing as 
to equipment availability it illustrated 
an attack upon the problem at the 
source and was logical from the stand- 
points of operation, economy and 
practicality. 


Nine Transformer 
Shifts Save Copper 


By B. M. JONES 


Planning Engineer 


Duquesne Light Company, Pittsburgh 


Early this year it became apparent 
that a considerable amount of power 
transformer capacity would be re- 
quired for large war customers and 
a nine-way transformer swap (see il- 
lustration) provided 13,750 kva. of 
transformer capacity for four large 
war customers without the purchase 
of any new transformers. 

This involved drawing upon the 
storeroom for only 3,000 kva. of 
transformer capacity. At the same 
time sufficient spare transformers of 
the various sizes and types were re- 
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TRANSFORMER capacity 
of 13,750 kva. for four 
large war-work custom. 
ers obtained without 
purchasing any trans- 





Pgh. 
Steel Fdry. 
3,000 


3,750 6,000 3,000 formers and drawing 

(3x1,250-16) (3x2,000-1 4 (3xi,000-1) only 3,000 kva. from 

storeroom. Upper and 

lower figures in circles 

Beaver Carnegie (company _ substations) 

Falls | Substation are for former and re 
Substation . i 

12,000 sulting capacities re- 






9,750 


3,750 
(3x1250-19) 


2,000 
(1x 2,000-34) 







STORE ROOM 


Remove 8,000 kva. 
Return 5,000 kva. 

Net Change 

3,000 kva. 











So. Hills 
Substation 
7,500 
6,000 


6,000 
(2x3,000-3¢) 


tained to facilitate repairs in case of 
breakdown. 

Some of the installations were in- 
door and some outdoor and they re- 
quired different space and headroom. 
It was also necessary to arrange the 
swapping so that banks of similar im- 
pedance would be installed and op- 
erated in parallel at the same location 
to provide adequate capacity, this be- 
ing necessitated by material difference 
in the impedance of the 1-phase unit 
(4.6 percent) versus impedance of 
the 3-phase units (8.0 percent). 

Since the national defense program 
became so intense last year our com- 
pany decided to use most advantage- 
ously the reserves throughout the sys- 
tem. Therefore the two 2,000-kva. 
banks in service at Irwin Avenue 
substation could be retained; the 
3,000-kva. banks purchased for that 
substation and delivered there but 
not installed to date would be utilized 
elsewhere. 

The total amount of new money 
required will, of course, be relatively 


small, and consists of miscellaneous 


materials, labor, drayage and a small 


amount of rearrangements in the 
various stations. However, the ac- 


counting matters were just the same 
as if we had had to purchase every 
one of these transformers from the 
manufacturers. 

While many other swaps of equip- 
ment, including circuit breakers, reg- 
ulators, disconnecting switches, as 
transformers, have 
heen made for a number of years on 


well as power 


our system with the objective, of 
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course, of matching 
the capacity to the 
load in various spots, 
this is the most in- 
volved swap of ma- 
jor equipment to date. 





Irwin Ave. 
Substation 
(See Text) 


This move’ was 
made, of course, to 
utilize the existing 


equipment by making 
the necessary swaps to avoid the use 
of critical materials, particularly cop- 
per, iron and steel, and no demands 
were placed upon the manufacturers 
for any transformers. 


Handle Bushings 
on Pedestal Wheel 


High-voltage bushings, __ large. 
heavy, of awkward shape and easily 
damaged, are difficult things to handle 
in the repair shop. Chain falls on trol- 
ley tracks and dollies with frames to 
fit the bushing flanges are frequently 
used. In the shop of the Carolina 
Power & Light Company a different, 
simpler and, it is stated, perfectly sat- 
isfactory method is employed. The de- 
vice used is a wheel about 2 ft. in 
diameter with a steel rod rising from 
its center. The center tube of the bush- 
ing is slipped over the rod and the 





BUSHING HOLDER is also handling means 


bushing stands upright on the pedes- 
tal. When it is to be moved the 
bushing and pedestal are tilted and 
rolled about on the wheel basé of the 
pedestal. 
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If you have ever tried to lift a me- 
chanical refrigerator, you know the 
weight of metal that is in them. So 
when Uncle Sam diverted to muni- 
tions all the critical materials in these 
precision machines, he took a long 
step toward shortening the war. 
Equally important, he gained the use 
of some of the world’s foremost 
manufacturing plants with their 
skilled management, trained workers, 
and productive machinery. 

In many of these plants, conver- 
sion from refrigerators to war mate- 
tials was speeded up and made 
smoother by the cooperation of the 


REVERE COPPER AND 


Revere Technical Advisory staff. For 
Revere not only furnishes industry 
with sound copper alloys, but also 
supplies practical assistance in meth- 
ods of processing and fabricating. 


Today, every ounce of copper goes 
directly into the essentials of war- 
fare. There is none for any other use. 
Fortunately, Revere is well prepared, 
with modern plants, improved ma- 
chines and advanced techniques, to 
fill a heavy share of our country’s 
needs. And in Revere’s laboratories 
research is tirelessly pressed forward 
to help shorten the hours before 
victory. 


BRASS INCORPORATED 


Founded by Paul Revere in 180] 
EXECUTIVE OFFICES: 230 PARK AVENUE, NEW YORK 
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Anne Clark’s refrigerator is helping to flatten Essen 





The Revere Technical Advisory Ser- 
vice functions in (1) developing 
new and better Revere materials to 
meet active or anticipated demands ; 
(2) supplying specific and detailed 
knowledge of the properties of en- 
gineering and construction materi- 
als; (3) continuously observing 
developments of science and engi- 
neering for their utilization in pro- 
duction methods and equipment; 
(4) helping industrial executives 
make use of data thus developed. 
[his service is available to you, free. 
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HOW TO CONNECT 


Controls, Meters and Relays 


for Three-Winding Transformer Banks’ 


ft 


a 
i 
3 
S 


as 


-. 
es 


References for circled numbers on diagram: 6—Synchronizing bus. 


1—Overcurrent relays (left to right rows) 11 kv., 100 kv. |§_7—High-tension oi] circuit breaker control. 
and 220 kv. 8—No. 2 bus potential. 
2—Ammeters (left to right rows) 11 kv., neutral, 100 kv. 9—No. 1 bus potential. 
end 228 kv. 10—Low-tension oil circuit breaker control. 
3—Curve-drawing ammeter. sie 
11—Auxiliary control. 


4—Auxiliery control. 12—Auxiliary relays (left to right) OL-11 kv., OV-100 kv. 
5—Over-voltage OL-100 kv. and OL-220 kv. 


*From a book of standards of a Western utility organization 


RRR AERA LT 
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PAUL-MINNEAPOLIS 


UNITED STATES STEEL 


NATIONAL EMERGENCY 


ALLOY STEELS 


O save critical materials such as nickel and chro- 
ae “National Emergency Alloy Steels” have 
been developed as substitutes for the old style alloy 
steels. These new alloy steels cover a wide range of 
properties and were especially designed to meet present 
conditions. Many of them are actually out-performing 
the steels previously used. 

Our stock of these “National Emergency Alloy 
Steels” is now coming in. We welcome your inquiries 
and orders and would be happy to assist you in deter- 
mining the grades best suited to your needs. 

Telephone, wire or write the Scully Warehouse 
nearest you—see phone and teletype numbers above. 


SCULLY STEEL PRODUCTS COMPANY 


Distributors of Steel and Steel Products 






Warehouses at CHICAGO : NEWARK, N. J. . ST.LOUIS 
CLEVELAND . PITTSBURGH . BALTIMORE 











Do you lack steel to complete a rush 
war job? Is your production in dan- 
ger of being slowed down or stopped 
for want of some piece of steel or 
steel product? Then call the nearest 
Scully warehouse. Many such calls 
have kept wheels turning. If we 
don’t have what you need, you can 
be sure that we'll do everything pos- 
sible to help you get it. 

Our first job, like yours, is to speed 
war production. Every one of our 
warehouses is on the job day and 
night. And although our stocks of 
steel are not what we wish they were, 
what we have can be yours in a 
hurry—subject, of course, to priority 
restrictions. So try Scully—note our 
phone and teletype numbers above, 


a 


Servic e 





























Temperature in 





—-~NWA UAN OO 
qgooo0oo0occeceoooeo°onedco 


— 


—Pr, a 
>. + 
(*$b/o \ 
ove. 





Overload in % Degrees Fahrenheit 


Permissible 
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TRANSFORMER LOADING CURVE for Pittsburgh (oil-immersed self-cooled) 
Based on weather data from Pittsburgh station, U. S. Weather Bureau, and on A.I.E.E. 


Guides for Transformer Operation, 1940 Edition. 


Only daily mean temperatures are used; 


lowest or highest recorded daily temperatures not considered. The permissible overloading 
is based on | percent of rated kva. for each degree C. that mean temperature is under 30 C. 
(0.55 percent for each degree F. under 86 F.}. 


Loading Curve for 
OISC Transformers 


By L. A. TERVEN 


System Planning Engineer 
West Penn Power Company, Pittsburgh 


West Penn Power Company has 
prepared the accompanying trans- 
former loading chart for temperature 
conditions in its territory, based upon 
“Guides for Transformer Operation” 
of the A.I.E.E., 1940 edition. 

The middle curve gives the average 
daily temperature in the Pittsburgh 
area from data of the United States 
Weather Bureau. To this curve 11 
deg. F. is added, giving the top curve, 
which covers 90 percent c! the time 
for daily plus departures from the 
long term mean. The peak of this 
curve is 86 deg. F. (30 deg. C.) cor- 
responding to 75 deg. F. in the middle 
curve plus 11 deg. F. deviation allow- 
ance. The lower curve gives the sea- 
sonal overload permissible on the 
basis of the American Institute rule: 
“Oil-immersed self-cooled transform- 
ers may be loaded continuously 1 per- 
cent of rated kva. for each degree 
Centigrade that the daily average 
temperature of the cooling medium 
(air) is below 30 deg. C.” 

For the warmest days of the year 
(in July) the transformer has no 
overload rating, but for customary 
peak loads during the winter months 
the average daily temperature drops 
to 30 deg. F., which with 11 deg. F., 
plus departure from normal, gives 41 
deg. F. (5 deg. C.), thus permitting 
an overload of 25 percent. 

Heat storage of the transformer 
takes care of the temperature cycle 
during the 24 hours of the day, while 
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the 11 deg. F. plus deviation allow- 
ance takes care of the departure from 
normal temperatures for 90 percent 
of the time. Finally, the character of 
the load takes care of exceptionally 
warm days which may occur during 
any of the seasons, because it is usual 
to have a peak load for more than 
three hours of continuous operation. 
There are times when the deviation 
of the normal mean temperature from 
the long time mean temperature for 
a single day is as much as 25 deg. F., 
but such cases are very rare and it 
would seem to be advisable to ignore 


-3x3" structural 
angle 
Copper bar 





them, since for short-time overloads 
the transformer life is reduced by a 
factor which depends upon the time— 
in this case quite short. 


Devise Substitute 
for Tubular Bus 


Unable to secure copper tubing for 
substation bus work, engineers of the 
Commonwealth & Southern Corp.. 
Jackson, Mich., improvised an en- 
tirely satisfactory design by bolting 
available 4 x 3-in. copper bar to 
3°x 3-in. structural steel angle. The 
structural angle provided the neces- 
sary mechanical strength and made 
it possible to use the same bus spans 
as for tubular buses. Thus when cop- 
per tubing again is available it will 
merely be necessary to remove the 
improvised “war bus” and replace it 
with conventional tubing, without 
changing support locations. 

Before this improvised bus was in- 
stalled, tests to determine its current- 
carrying capacity were run, using 
three different locations and methods 
of mounting the copper on the angle 
iron: (1) Copper bar bolted to out- 
side of one leg of the angle, (2) bar 
bolted to inside of one leg of angle 
and (3) bar on the outside of the 
angle but with 4-in. copper spacers 


gxs” 

-"-~ copper 

t's 3” bar 
Copper bar 3x35 “structure! 


angle 


3x3" structural 
ongle 


® 


“copper spacer ® 


copper bor 


ARRANGEMENTS of busbar and angle corresponding 
table; numbered designations of lower sketch indicaie 


® 


nas” 
structural 
angle 





io readings in accompanying 
positions of thermometers 





Temperatures of Angle-Plate Bus. 





Amperes Thermometer Readings — Deg. C. — Taken Along Bus 
Flowing 
Arrangement in Bus 1 2 3 4 5 6 Room, Temp 
1 1,208 61.5 55.0 55.8 56.0 38.9 54.0 26.0 
1,588 79.8 71.0 74.0 75.0 eda wee 24.2 
2 1,088 50.0 54.0 55.5 46.8 23.0 
1,360 65.0 70.8 72.6 60.5 . 24.9 
1,508 79.0 85.0 86.7 70.2 25.2 
3 1,132 55.8 54.5 55.6 37.0 ins Te 25.0 
a, 
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Monitor makes Contactors . . . Con- 
troliers .. . Push Buttons . . . Resistors 
» Rheostats ... Starters 





eMonitorControllerCompany 


















































Many important iirms producing or using 


electrically driven machines and tools em- 
ploy without cost an expert in motor con- 
trol— The Monitor Field Engineer. As 
close to you as your phone there’s a fac- 
tory-trained technician willing and able 
to assume full responsibility for correct 
controlling devices for new equipment or 
the maintenance of controls which now 
require servicing. He's a practical man 
with the latest data on control design, 
technical details, prices, delivery and pri- 
ority rulings at his finger tips. Enlist his 
interest in your control problem without 


thought of fee or obligation. 


Phone nearest Monitor office or wire 


Factory direct. 


BIRMINGHAM 
W. H. Neville 
Martin Bldg. 
CHATTANOOGA 
Earl E. Wright 
1231 Market St. 
BOSTON 
N. A. McCoy 
89 Broad St. 
BUFFALO 
Wm. G. Merowit 
436 Niagara St. 
SYRACUSE 
C. H. Foster 
State Tower Bldg. 
CHICAGO 
G. C. Unger 
407 S. Dearborn St. 
CLEVELAND 
J. E. Wood 
1900 Euclid Ave. 
CINCINNATI 
L. Santen 
1622-28 Vine St. 
COLUMBUS 
J. F. Reeves 
499 S. Third St. 
DETROIT 
S. C. Dinsmore 


10228 Woodward Ave. 


KALAMAZOO 
E. B. Dewey 
P.O. Box 442 
LOS ANGELES 
L. H. Wiltse 
729 Turner St. 
BALTIMORE 
C. N. Lehr 
51 S. Gay St 
MINNEAPOLIS 
A. Wickstrom 
Plymouth Bldg. 
NEW YORK 
C. F. Goodwin 
75 West St. 
HARTFORD 
R. B. Soderberg 
410 Asylum St. 
PHILADELPHIA 
R. B. Brown 
18 W. Chelten St. 
PITTSBURGH 
C. J. Mundo 
Union Trust Bldg. 
ST. LOUIS 
E. A. Schmidt 
Shell Bldg. 
WASHINGTON 
1. M. Day 
Mills Bldg. 
HOUSTON 
Lynn Elliott 
P. O. Box 34 
5601 Clinton Drive 


LOMBARD & FREDERICK STS. BALTIMORE, MARYLAND 
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AVOID POSSIBLE POWER FAILURES 
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Osmoplastic groundline treatment 
increases standing pole life and provides 
lowest yearly pole maintenance cost 


Osmoplastic applied to the groundline of standing 
poles prevents decay thus adding years to pole life. 
The toxic chemical salts in Osmoplastic penetrate 
deeply into the pole destroying the microscopic fungi 
roots. The coal tar, creosote vehicle in Osmoplastic 
remains on the outside of the pole providing a toxic 
armor insuring double protection. 

ECONOMICAL AND EASY TO APPLY 


* 


.e (ere 
eee eo \ 
Pe a 










Dig earth from around pole to a depth Apply OSMOPLASTIC by brushing or 



















of approximately 14 inches from the daubing on the cleaned surface from 
groundline. Then remove the loose 6 inches above to 12 inches below 
decayed wood in the treatable zone. the groundline level. 





ALL Cosas e Ea 5g 7 : itive: 
Wrap the Osmose bandage cround Back fill the hole and the operotion 





the treated area. This protects and is completed. The Osmoplastic protec- 
retains the Osmoplastic until the Os- tion adds many extra years service 
mosalts penetrate into pole. life to standing poles. 


OSMOSE 


WOOD PRESERVING COMPANY OF AMERICA, INC. 
GENERAL OFFICES: BUFFALO, N. Y. 


Branch and Sales Offices: Birmingham, Ala. ... Denver, Colo. ... Harlan, Ky. 
Kenova, W. V.... Chicago, Ill. . . Detroit, Mich. . .. New York, N. Y. 


SEND FOR BULLETIN, TODAY 


Osmose Wood Preserving Company of America, Inc 
1437 Bailey Avenue, Buffalo, N. Y. 


Gentlemen: 
Please send me the new Osmoplastic Bulletin on treating utility poles. 


Name __ 





Address 


City and State at eee al a aie 
Se 


| 
| 
| 
| 
fe om om se ee 
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OSMOPLASTIC checks 

groundline decay and 
adds many years service 
life to standing poles, thus 
reducing costly replace- 
ments and power and com- 
munications interruptions 
due to pole failures. 


OSMOPLASTIC en- 

ables utilities to treat 
their own standing poles 
with no specially trained 
workmen. Requires no cost- 
ly equipment. 


OSMOPLASTIC 

groundline treatment 
lengthens the cycle of 
scheduled pole inspections 
since Osmoplastic ground- 
line treatment is effective 
for many years. 


OSMOPLASTIC can be 

effectively used in the 
treatment of reset poles, 
or in reinforcement work 
using stubs of native wood ~ 
species or cut sections from 
old poles. 








inserted between bar and angle for 
ventilation. 

Highest current-carrying capacity 
was obtained with the bar bolted di- 
rectly against the outside of the angle, 
which then acts as a radiating surface 
to dissipate heat. Where the bar and 
the angle were separated by spacers 
the surface of the bar alone did nu. 
provide as good a radiator and the 
combination ran hotter for the same 
current. Temperature rise data for 
the three arrangements are given. 


Poke Rod Clears Jams 
in Coal Scale 















Difficulties with moist coal arching 
and clogging in the automatic coal 
scales at the Cedar Rapids plant of 
the Iowa Electric Light & Power 
Company have been met as shown in 
the illustration by the installation of a 
port in the bunker through which a 
poke rod can be inserted to clear the 
jam. Clogging has been found to be 
worse during winter months, when 
temperature of the coal is low enough 
to cause the entrained moisture to 
freeze. Moisture in the coal is aboul 
18 percent. 


Portable Stool for 
Switching Operations 


Permanent insulating stools al 
switch-handle locations in substations 
have long been a standard through 
out the property of the Wisconsin 
Power & Light Company for use dur- 
ing high-tension switching operations. 
Recently, as an experiment, the port 
able stool shown was constructed al 
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If “Copperweld’” didn’t exist 


it would have to be created! 


\X J AR eats copper in trainload bites. Copper metal 
goes directly into munitions and war materiel. And 
copper wires move and control ships, tanks, subs, planes 
and other war equipment. Power for war production is 
transmitted, controlled and created by copper. 

Every pound of our’ Nation’s copper supply must be 
conserved for victory — that’s why a copper-saving ma- 
terial, like Copperweld, would have to be created, if it 
didn’t already exist. Copperweld (copper-covered steel) 
saves up to 70% of copper. The steel core of Copperweld 


provides mechanical strength. Only enough copper is used 


na 
nda 


g to do the jobs that copper does best —conduct electricity | 
il . 
if and protection from rust and corrosion. 


in 


a COPPERWELD STEEL COMPANY - GLASSPORT, PA. 
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igh- (COPPER- COVERED STEEL) 
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dur- 
ions. 
port: FOR COMPLETE INFORMATION CALL ON ANY COPPERWELD DISTRICT OFFICE: 
dat 





ATLANTA - CHICAGO: CLEVELAND - DALLAS: NEW YORK : SAN FRANCISCO : WASHINGTON, D.C. 
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SAVE RUBBER with Paper or V.C. 


WHEN CONDUCTOR or room 
temperatures are high...when 
you get sudden voltage surges 
or temporary overloads... 
that’s the place youcan specify 
Roebling Varnished Cambric 
Insulation — conserve heat-re- 
sisting rubber for vital front- 
line duty. 


CHECK OVER your wiring jobs 
where rubber was formerly 
specified. You’ll find plenty 
where Roebling Paper Insu- 
lated Cable can now be used, 
circuits maintained without 
the need for priceless rubber. 


JR 


JOHN A. ROEBLING'S SONS COMPANY 


TRENTON, NEW JERSEY Branches and Warehouses in Principal Cities 


ROEBLING VARNISHED CAMBRIC CABLES 
..- available in single or multiple 
conductor, all sizes from 2,000,000 

circular mils to 14 AWG 
in single conductor 
750,000 circular mils 
to 14 AWG in multiple 
conductor. 
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ROEBLING PAPER INSULATED CABLES 


... available in single or multiple 
conductor, regular strand (round) 
or sector) and Compack (round or 
sector). Belted type for phase 

to phase voltages up to 20 

kv. Shielded type for three 

phase grounded neutral 

circuits from 13 to 35 kv. 


ROEBLING 


ELECTRIC WIRES Ano CABLES 

















one of the major substations to deter- 
mine its practicability for such work. 
Wheels mounted on its structural 
steel base provide means for moving 
it from one switching position to 
another within the substation. 

It is pointed out by the Bureau of 
Safety, a Middle West Service Com- 


--Wooden platforrn 


\ 
L| High-voltage 
pin type 
insulators 


EXPERIMENTAL switching stool on wheels 
can be moved from one switching point 
to another 


pany affiliate, in regard to this design 
that unless insulated stools are made 
in such a manner as to be readily 
accessible it has been found _ that 
workmen sometimes do not use them 
as required by the safety rules. Per- 
manent stools are the real solution to 
the problem, but portable stools like 
this one do have considerable merit. 


Heat Exchangers Add 
Capacity and Life 


By C. E. BAUGH 


Assistant Engineer 
Pacific Gas & Electric Company 

How conversion of old_ indoor. 
water-cooled transformers can show 
a tremendous saving of vital mate- 
rials, particularly copper and steel, 
that would be required to build new 
units, was recently demonstrated by 
the Pacific Gas & Electric Company. 
Involved were seven very old 1,000- 
kva., water-cooled, 11,000/2,400-volt 
indoor transformers, which were of 
little value except as junk. 

Proposals were made in 1937 to 
convert the transformers to self: 
cooled units on the basis of a rerated 
capacity of 500 kva. each, because 
the losses were so high that it was 
impossible to install sufficient cooling 
tubes for the original rating. Even at 
the 500-kva. rating, in view of the 
high losses, it was uneconomical to 
convert the transformers to self-cooled 
units for outdoor service. 

The war emergency led to a further 
study of the possibility of converting 
these transformers and maintaining 
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@ High voltage, wet process Insulators that 


assure economical operation and maintenance. 


VICTOR INSULATORS INC. 


VICTOR, NEW YORK 


ELECTRICAL WORLD e@ September 19. 1942 


(973) 103 





















































0. 
A. 





HOW DO YOU KILL 


FLAMMABLE LIQUID BLAZES? 








Q. What are flammable liquid fires? 


A. They are fires in oils, gasoline, solvents, 


paints, lacquers, and the like. Authorities 
call these Class “B” blazes and recommend 
extinguishers with a smothering or blanket- 
ing action. 





Will every type of extinguisher work on all 
kinds of flammable liquid fires? 





No! Water streams, for example, are usually 
ineffective and extinguishers which employ 


a liquid stream will not handle three-dimen- 


sional blazes. 





What is a running fire? 


It is a flammable liquid blaze which oc- 
curs when a flowing stream becomes 
ignited. You fight this fire by working 
against the flow of the liquid. If a pipe is 
leaking, start at the extreme edge of the 
fire and work back toward the pipe. If a 
container is spilling its burning contents, 
work toward the container. 





Q. What is a three-dimensional fire? 


A. It is a fire which burns at more than one 


level, as when an oil-filled transformer 


catches fire and spills a flowing stream of 
burning liquid down its sides. Carbon di- 
oxide extinguishers readily handle this type 
of fire. Work from the bottom up, when 
fighting such a blaze. Kill fire at the bottom 
level first. 








Q. What is a spill fire? 





MAKE EXTINGUISHERS LAST LONGER 


A. This is simply a fire resulting from liquid 


spilled on the ground or on the floor. Don’t 
try to kill all of this fire at once, if it covers 
a large area. Start at one point, smother all 
flames there and continue, part by part, 
until the entire fire is out. 

If you are outdoors, keep wind at your 
back. : 





Since December 1941 Walter Kidde and Company has had an unusual war job... | 


to make products that save fighting men’s lives. These products include high pres- 


sure containers for aviation use, special type built-in extinguishing systems, crash 
trucks, and various flotation equipment. 
Since we have fewer Kidde extinguishers* to sell, we are trying to make your 
existing fire fighting units more effective. 
If you want reprints of this series of advertisements, just write to 


Walter Kidde and Company, Inc., 928 West Street, Bloomfield, New Jersey. 






See a eee 
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Kidde 


*formerly known as “LUX” extinguishers 
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their original rating in the process. 
As a result of this study, seven heat 
exchangers, one for each transformer, 
have been purchased, the cost of each 
unit being about one-half the cost of 
conventional convection-type radia- 
tors or cooling tubes having an 
equivalent heat exchange capacity. 

Each cooling unit consists of an 
extended surface, serpentine coil, a 
pump for circulating oil and two pro- 
peller-type fans for circulating air. 
With 13 g.p.m. of oil entering the 
cooler at 71 deg. C. and 2,600 cu.ft. 
per minute of air at 40 deg. C., each 
unit has a rating of 58,000 B.t.u. per 
hour (17 kw.) and will cool the oil to 
55 deg. C. Fans and the oil pump are 
equipped with single-phase, capacitor- 
start, totally inclosed motors. The 
units come from the manufacturer 
completely assembled and are but 
little more expensive to install on the 
transformers than are conventional 
radiator units. 


Spacers Reduce 
Bushing Maintenance 


Possibilities of moisture entrance 
and of porcelain cracking, both of 
which may be causes of high-voltage 
bushing failure, can be largely 
avoided by a simple means _ used 
by a Southern power company. 
The upper and lower halves of the 
bushing are held to- 
gether by a pair of 
collars bolted _ to- 
gether and exerting 
pressure on a cork 
gasket. If the nuts on 
the bolts are pulled 
up unevenly the pres- 
sure on the cork gas- 
ket and on the flange 
of the porcelain tube is not equal all 
around. This may pinch the gasket 
and impair its quality as a seal and 
it may cause the porcelain to crack 
under the stresses of temperature 
changes. 

The protection against this danger, 
as is shown in the sketch, is to put 
around each bolt between the collars 
a small spacer or washer of brass (5) 
of sufficient thickness to allow just $0 
much and no more compression of the 
cork gasket and strain on the porce- 
lain, Since adopting this device bush- 
ing failures attributable to uneven 
pressure between the holding rings 
have almost entirely stopped. 
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Enables You 
To Scratch | 


Sly 





OFF YOUR WORRY 
SHEET 


For Trouble-Free Splices on Distribution lines “Nico- 
press” rates A-l and there’s a reason, a number of 
reasons in fact—Because:— 


@ “Old timers” or “new timers” alike, agree that with 
Nicopress Sleeves and the convenient Nicopress Tool 
they will quickly make neat uniform splices, whether 
working on the poles or on the ground. 


® The splices are so tight that tlhe conductors cannot 
pull out and exceed in strength the rated breaking 
strength of the wire. 


@ Completed Nicopress Splices have a lasting high 
conductivity. 


@In making the splice the wires go straight into the Jlicopres SY Sleeves 
sleeve meeting end to end without distortion, bend- ‘ 
ing or overlapping, this means the conservation of pv iS Availa ble fo 3 ee | 


material and permits the splicing of broken line with- 
out changing the sag. 


@ All Nicopress power sleeves are bevelled at both td da ink | 
ends which greatly facilitates pulling wire over the 


11 cross arms in the process of stringing and does away COPPERWELD ..} CONDUCTORS-— 


et with snagging. 


id ®@Nicopress Reducing Sleeves provide for the splicing rT! SOLID e} 
ck of wires of different sizes. 


Order Nicopress from your jobber today and eliminate a l e H | 3 N 5 I 43 ST it) N y 3 y 


trouble at the line joints. ‘ia! 





THE NATIONAL TELEPHONE SUPPLY COMPANY 


} 
Manufacturer of Speciaities for Power and Communication Lines | 
: 





5100 SUPERIOR AVENUE ° bd CLEVELAND, OHIO 
Canadian Mfr.—N. SLATER CO., LTD., HAMILTON, ONT., CANADA 
Export Distributor. INTERNATIONAL STANDARD ELECTRIC CORP., NEW YORK, N. Y. 
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Industrial 


Anti-Sabotage 
Under Dock Lighting 


Very little information, if any, has 
been available on the subject of 
under-dock lighting for protection 
against sabotage where the dock or 
wharf is patrolled from the water 
side. At the request of Lieut. D. T. 
Adams of the Coast Guard Service, 
the lighting specialists of the Puget 
Sound Power & Light Company, 
Seattle, recently made some studies 
of the subject. 

The usual lighting on the top side 
of the docks, together with improvised 
floodlighting, designed to improve 
seeing by the guards located on the 
dock, and that of industrial plants, 
warehouses and the like in the im- 
mediate vicinity makes so much di- 
rect and water-reflected glare in the 
eyes of the guards in boats who are 
trying to see under the docks that the 
effect is generally worse than no light 
at all. 

With no previous data to work 
with, these specialists arrived at a 


1. Pier (wide) 


2. Pier (narrow) 


OAD SERVICING 


° Commercial ° 


solution through making trial in- 
stallations under the three most com- 
mon types of docks. These types are 
shown on the detail sketch and are: 
(1 and 2) the long pier jutting out at 
right angles to the shore line; (3) 
the wharf situated on the shore line 
and parallel to it; (4) the oil dock 
type where the main dock is parallel 
to the shore line but some distance 
from it and connected to the shore by 
one or more narrow docks at right 
angles. 

Problems encountered in arriving 
at a solution were: 

1. Shadows cast by uneven spacing of 
the piling give the effect of camouflaging 
the intruder. 

2. The changes in the tide have the effect 
of constantly changing the mounting height 
of the lights. These changes in height 


range from 4 ft. at high tide to 23 ft. at 
low tide. 

3. Due to the large areas to be lighted 
and the fact that the lighting was to be 
installed for the duration only, it was neces- 
sary to design the lighting using a mini- 
mum amount of critical material and at a 
minimum expense. 

4. Arrangements to be made with the 
electrical inspection department of the city 
to allow open wiring under docks except 





4. Dock (o//) 


BASIC METHODS of under-dock lighting. 


each side. 2. For narrow piers, RLM units at center line. 3. Wharfs, projectors directed 
shoreward. Oil docks, explosion-proof units along center 
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1. For wide piers, projector type units along 
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in cases of storage of highly explosive or 
inflammable materials. 


The solutions that finally appeared 
on the drafting board originated from 
the deck of a Coast Guard patrol boat 
with lighting specialists Lloyd Smith, 
Paul Marble and Joe Flynn observing 
the results of several test installations. 

The most effective under-dock 
lighting for the wide piers and wharfs 
was found to be PAR 38-150-watt 
projector spot lamps mounted on the 
outer edge with the beam directed 
back under the pier or wharf. The 
narrow pier and the oil docks were 
best lighted by the use of a single row 
of lamps down the center using the 
regular RLM type fixture. Explosion- 
proof units were required on all oil 
docks. The different docks and meth- 
ods of lighting are shown on the 
detail drawing. 


Electric Heat Speeds 
Product Washing 


A Calrod heater installed in a sec- 
ond-hand washing machine at the 
Koch Manufacturing Company ol 
Louisville, Ky., is accelerating the 
output of a small metal specialty 
made by this company. 

_After the piece has gone through 
the manufacturing process it is 
cleaned in a liquid soap solution 
heated to 190 deg. F. Formerly the 
solution was heated in a tank by gas. 
but much valuable production time 
was being wasted because of the time 
required to bring the solution up to 
the proper temperature. 

To hurry the heating of the soap 
solution, Louis A. Koch, owner of the 
Koch Company, devised what he 
called a “jiffy” cleaner. Consisting 
simply of a G.E. 5,000-watt, 230-voil 
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FLEURO-LIERS 





The matter of fluorescent lighting 





fixtures is a mighty important con- 
sideration in war plants. And as 
with any production tool, plant 
maintenance men don’t want to fuss 
with costly time out for repairs. 24- 
hours-a-day use in many an impor- 
tant plant has proved that Certified 
FLEUR-O-LIER fixtures can “take it’’! 


a » 


—e | Ps 





DEPENDABILITY COUNTS! 


See why it pays to specify FLEUR-O-LIERS 


e Certified starters and ballasts... assuring balanced operation 
—high power factor. 


e@ Durability and Safety .. . electrically and structurally sound. 
e Ease of Maintenance . . . easy to clean and re-lamp. 


e Maximum light output . . . Certified control equipment plus 
high reflection factor assures efficient light from the lamps. 


e Flicker correction . . . on circuits of two lamps or more. 
e Correct ventilation ...no danger of overheating in control unit. 


e Every unit carries the FLEUR-O-LIER Manufacturers’ Guarantee. 


| 
| 
4 
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set new Standards of 
PERFORMANCE AND SERVICE 





Fixtures bearing this FLEUR-O-LIER label assure 
your customers maximum use of their lamps— 
plus electrical and mechanical dependability. 
That’s important these days when every minute 


counts—and equipment must stand up! 





And here’s the reason. Though nearly 50 independ- 
ent fixture manufacturers make FLEUR-O-LIERS, 
they all make them to 50 definite specifications set 
up by the makers of Mazda lamps. And FLEUR-O- 
LIERS meet these specifications as tested and certi- 





fied by impartial Electrical Testing Laboratories. 





Important: Ballasts and starters have more to do with the 
satisfactory performance of fluorescent lamps than any other 
part of the fixture. Because every FLEUR-O-LIER fixture has 
Certified ballasts and starters, you can assure your customers 
of these advantages: longer lamp life— greater lighting 
efficiency—full use of the wiring system through high power 
factor ballasts—long life and dependable service from the 
units themselves! | 





suitable WPB priority rating. Any of the FLEUR-O-LIER Manufacturers 
will be glad to work with you on this to get the best lighting possible. | 
Fleur-O-Lier Manufacturers, 2126-9 Keith Building, Cleveland, Ohio. 


} 
A vital tool in wartime production, fluorescent fixtures now require a 
i 
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Everlasting 
Fastenings 


Harper's Fastenings are 
fighting the Azis and fight- 
ing corrosion. They are be- 
ing used on a multiplicity 
BRONZE of war equipment... such 
as ships, planes, guns and 
tanks ... because they 
successfully defy rust, cor- 
COPP ER rosion and other tough 
conditions. Practically 
speaking, they are ‘‘Ever- 
lasting.”’ 


4320 STOCK ITEMS 


. - of bolts, nuts, screws, 
washers, rivets, and acces- 
sories in the non-ferrous 
and stainless alloys. Many 
are ‘‘hard-to-get.’’ Spec- 
ials manufactured to 
order. 4-color illustrated 
catalog free to executives. 
The H. M. HARPER COMPANY, 2611 Fletcher 
St., Chicago; 45. W. Broadway, New York City. 



















































General Electrie Co. 


SECOND-HAND_ washing machine 
equipped with electric heater, detail be- 
low, cleans metal parts 


i B A a 3 r FIT | A _ Calrod heater looped around the bot- 


om o > washing machine, th 
EVERLASTING FASTENINGS tom of the washing machine, the 

























“jiffy” cleaner brings the solution to 
the proper temperature eight to ten 
times faster than by the old method 
and has resulted in cooler working 
conditions, more accurate control of 
heat and more economical operation. 
The parts to be cleaned are placed 
in the machine in a special wire rack 
| so that they will not strike the agitator 
or come in contact with the heater. 





Effect of Light 
on Egg Production 


Tests made last fall and winter on 
three lots of 100 hens each, show that 
egg production is practically in direct 
proportion to hours of light. accord: 
ing to a report published by the 
Southern California Edison Com 
pany. The tests were made at the 
demonstration farm of the Los Am 
geles County Live Stock Department 
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ais : TAS LAA 7 as they will probably never be called upon to meet. It is this 
iter. ee dependable sturdiness—also reflected in low maintenance 
cost—that makes Blaw-Knox transmission towers so well-liked 
by operating engineers. Into them go highly specialized 

skills in designing, fabricating and galvanizing. Blaw-Knox 

can be of inestimable help to anyone with a power transmission 


aa . 7 : en problem. A discussion is invited. 
oi — ; 
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aap | A a BLAW-KNOX COMPANY 2013 FARMERS BANK BUILDING, PITTSBURGH, PA 
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It is no coincidence that the 
Army, Navy, large Power and 
Telephone Companies alike 
specify Cope Tools and Equip- 
ment. They demand the best 
and have confidence in our 
ability to serve them. 


WRITE FOR CATALOG 


T. J. COPE, INC. 


6120-6122 


VINE STREET 
PHILADELPHIA, PA. 
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Effect of Light on Egg Production 


Total Four Average Total 
Months Egg Egg Production 
Production Per Hen 
All-Night Lights ... 4,699 47.99 
Morning Lights .... 3,401 34.47 
ey LAS. . gs secays 1,948 19,52 





near Pomona, in cooperation with 
the University of California Exten- 
sion Service and the U. S. Department 
of Agriculture. 

All-night lighting was used with 
one lot of hens, with another, lighting 
from 3 a.m. to daylight and no ar- 
tificial lighting with the third. The 
table shows the results of the tests. 
Additional to the improved egg pro- 
duction, there was an observable in- 
crease in the weight of the hens, mak- 
ing them more profitable in the 
poultry market. Although all-night 
lighting showed the highest returns 
in eggs, those in charge of the experi- 
ment recommended morning lighting 
as best for birds to be retained for 
another laying year. They regard the 
long hours of lighting as good for 
hens in second year moult destined 
for marketing. 


Servicing Becomes 
Sales Nucleus 


Concentration upon appliance serv- 
icing and the merchandising of items 
still marketable under governmental 
regulations feature Connecticut Light 
& Power store activities at this time, 
but William M. Walsh, merchandis- 
ing manager, states that attention is 
also being given to the conditions 
under which local electrical dealers 
and service outlets can function, since 
the utility company can handle only 
a small proportion of service calls 
on appliance equipment. The depart- 
mental personnel has decreased from 
nearly 200 to less than 70 persons 
since 1941. All of these have not left 
the company ; several have been trans- 
ferred to other assignments; some 
are in military service and others in 
war industries. The volume of appli- 
ance sales is 31.9 percent below the 
first half of 1941, and is expected to 
go lower for the year as a whole. The 
company has a substantial inventory 
of certain appliances, but most of 
the items cannot be released without 
a priority rating. 

Although no cooking schools are 
being run by the company, every ef- 
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fort is being made to co-operate with 
local agencies in conducting nutrition 
classes. This work is contributory to 
the war effort in the civilian field, 
since it helps to bring about more 
effective use of food materials and of 
energy for their preparation for con- 
sumption. In place of the former type 
of advertising to promote load build- 
ing through the sale of merchandise 
the company features copy to encour- 
age customers to take care of their 
present equipment. The company is 
doing its best to aid dealers in han- 
dling repair work and to lay a 
foundation for post-war activities. 
Under limitations of reduced person- 
nel vigorous efforts to maintain cus- 
tomer contacts by all employees are 
being furthered. 


Brings Sellers and 
Buyers Together 


WANT TO BUY OR SEL 
AUD => 


A NEW SERVICE 
FOR OUR CUSTOMERS 


hanes of the scarcity of new and used electric refrig- 
erators, brought on by the war, we believe it will be a 
genuinely helpful service if we serve as an “information 
center” on used electric refrigerators, With this in mind, 
we announce a new, free service to our customers - 


Each of our stores will maintain a list of used electric 
refrigerators available from individuals and a list of 
those desiring to buy. 

Assisting buyers and sellers im locating each ather, will 
be the extent of our service. We cannot undertake to buy 
or sell the refrigerators, or to act as agent for their sale 
or purchase. We will assume no obligation nor charge 
any fee or commission. 


WHAT TO DO ABOUT IT 

IF YOU WANT TO SELL 2 used electric refrigerator — call 
our office and ask to have it put on the list of “refrigera- 
tors available.” Please be prepared to furnish the manu- 
facturer’s name, the model number, age, size, condition, 
and the price you want. 

When someone inquires about the purchase of « used 
electric refrigerater like or similar to yours, we will put 
them in touch with you directly. 

IF YOU WANT TO BUY 2 used electric refrigerator — call 
our office and if we can't immediately put you in touch 
with someone who has approximately wirat you want, we 
will add your name to the list of “refrigerators wanted 
and notify you when one is available. Please be prepared 
to tell us approximately the size you want, and the price 
you wish to pay. 

We want to help. Simply call our rtarest office to #v#! 
yourself of this free service. 


GEORGIA POWER COMPANY 


A CITIZEN WHEREVER WE SERVE 
ooo 





UTILITY acts as non-profit middleman in 
sales of used appliances 
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( Another in the series of advertisements demonstrating the thoroughness of Anaconda research in electrical wire and cables.) 


Exclusive paper-tension 
device developed by Ana- 
conda for controlling 
tension on tapes during 
application, 
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Patented Taylor vacuum- 
pressure Impregnation Is 
used only by Anaconda. 
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Acceptance tests on pa- 
per cable, part of Ana- 
conda quality control. 


Anaconda Paper Cable 
is pre-empted for the 
toughest war jobs in in- 
dustry, shipyards, and 
wherever its properties 
ean serve best. 










Low power factor in paper cable now begins 
in America’s Forests 


Six years ago, on hunch or foresight, conda engineers working closely the power factor in Anaconda paper 
a group of Anaconda engineers, with domestic mills developed an _ cable. As a matter of fact, today the | 
returning from a visit to European insulating cable from domestic power factor vs. temperature curve 
mills, decidedthatAmerica’ssources wood pulp superior to that made with is practically horizontal. 

for insulating paper should be de- Swedish pulp. As a result of this and For information about this con- 
veloped...despite the accepted pref- many other new findings, Anaconda _ struction, just write us saying “‘Send 
erence for Swedish wood pulp. Ana- engineers have steadily decreased me your paper cable literature”’. «us 


»cs AND CABLES OF ¢ F 
2 WIRES OPPER . 
Y eo A pA ectrich® ARE THe LIFE LINES OF OUR sigs 
meus EY : 


ie marks of achievement—The cherished 
ahi, E” awarded to two plants for 
s-vement in production. ..the Anaconda 


nan in Wademark for achievement in 1 
r achievement in quality. Subsidiary of Anaconda Copper Mining Company 





: GENERAL OFFICES: 25 Broadway, New York City e CHICAGO OFFICE: 20 North Wacker Drive e Sales Offices in Principal Cities 
194 
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EW EQUIPMENT 


Fluorescent Lamp, Ballast 


Recently patented ballast for new “se- 
quence-starting circuit” is employed for 
four lamps, replacing two ballasts pre- 

£ I 


Fixture comprised of four 100-watt tubes and 
a single ballast unit, 254, 265 and 277 volts 
General Electric Co., Nela Park, Cleveland 
Ohio 


viously required. The two lamps on each 
phase start in sequence and operate in 
series. Claimed for the new assembly are 
50 percent reductions in use of critical 
materials and in cost of the ballast, a 20 
percent reduction in over-all fixture cost, 
an 8 percent increase in light output, a 
marked reduction in weight of fixture. 


Protective Grille 


New swinging-type grille, permanently 
installed by massive side hinges, an eco- 
nomical way of barricading doorways with- 
out obstructing air, light or vision. It is 
furnished in any size and is of a design 
suited to any style of structure. Cylinder 
lock provided. 


tori there 


ers | 


Swinging grill. 


Kinnear Manufacturing Co., 
Columbus, Ohio. 
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Voltage Regulator 


Type SA air-cooled induction voltage-requla- 
tor for indoor service. Westinghouse Elec- 
tric & Manufacturing Co., East Pittsburgh, Pa. 


Sizes available for 2400-volt, 50 to 300- 
amp. feeders or for 4,800-volt feeders, 15 to 
150 amp. Completely equipped and self- 
contained with built-in control panel 
mounting, improved voltage-regulating re- 
lay, line drop compensator and manual 
control. Chimney draft effect for natural 
circulation of cooling air. 


Reflection Meters 


New photoelectric reflection meters, de- 
signed for measuring reflectance and color 
of solid surfaces, fabrics, pastes, powders 


Model 600,"' shown, operated from dry-cell 
batteries. Photovolt Corp., 95 Madison Ave 
nue, New York, N. Y 


and opaque liquids, are provided with a 
surface “search unit,” so that the test 
specimen need not be inserted into the 
instrument. “Model 600” is operated from 
two dry-cell batteries which are housed 
in the instrument casing. “Model 610” is 
operated on 105-130-volt, 50-60-cycle alter- 
nating current. 


BUYING ELECTRICAL EQUIPMENT?— 
McGraw-Hill’s Electrical Buyers Reference 
is a convenient place to look first for 
manufacturers’ product data, names and 
addresses. 


EE 
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Bushing Clamp 


New. clamping device for locking the 
low-voltage bushing securely to the side of 
the distribution transformer tank is welded 


"Stationary bushing clamp. 
Transformer Co., 808 Ridge 
Side, Pittsburgh, Pa, 


Pennsylvania 
Avenue, North 


to the tank wall and forms a recess for 
fitting the shoulder of the bushing and the 
cork gasket, which is completely inclosed 
and protected from the weather. A second 
cork gasket forms a cushion between the 
top of the porcelain shoulder and the sec- 
ond metal clamp. The two clamps are 
tightened together by three bronze alloy 
screws. 


Welding Electrode 


''Fleetweld I|:'' created expressly for use with 
the ''Fleet-Fillet'' technique of arc welding. 
The Lincoln Electric Co., Cleveland, Ohio. 


New welding electrode is fast flowing 
and gives deep penetration of metal into 
the root of the joint. It is of shielded arc 
type and heavily coated to exclude oxides 
and nitrides from the weld. Designed to 
complete a weld in one pass, this electrode 
is made in 18-in. lengths and two di 
ameters, Ys-in. and 4-in., and packed in 
50-lb. cans. 


Relay 


"Type DJ-I'' relay; for automatic and super 
visory control. ontrol Corp., Minneapol's 
Minn. 


Mechanical-latching, « double-coil relay 
with the features that coil is energize 
only momentarily and that armature must 
pass over dead center and contacts must 
be always in one or the other position, no 
intermediate position possible. Available 
mounted on 12-point plug or for single 
stud mounting. 
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SILHOUETTES 
in the night 


Two silhouettes against the glowing sky, 
so similar in appearance and purpose, yet so 
vastly different in character. 


The one is a factory, with chimneys belch- 
ing smoke and fire, evidence of the productive 
energy beneath, working night and day to 
feed the cannons of our fighters. 


Much more difficult a task, with many lives 
held in the balance, is that of the men behind 
the gun. Every flash, every rumble echoes a 


unity of purpose supported by the greatest 
single group in the history of the world. One 
object! Simply stated, but of colossal import. 
oa Stem Gi ne tee 

Two silhouettes er aE the sky. Ona is a 
symbol of the country’s acre ash ts effort of 
which you and we are a part. Weare yeas 


to place our facilities completely at the dis-- 


posal ot our government. We are proud that 
it is in Our power to help the boys whose 
forms are outlined in that other silhouette. 


HUBBARD anv COMPANY 


PITTSBURGH OAKLAND 


CALIFORNIA CHICAGO 


ti 


ee ee! THE LOAD ON HUBBARD HARDWARE” 








“LUBRI-TACT” PORCELAIN TUBE RHEOSTATS 








“JAGABI” 


COMPRESSION CARBON RHEOSTATS 
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TECHNICAL LITERATURE 


More Sreaminc Capaciry—An 8-page 
folder featuring the importance of steam 
plant recording instruments and combustion 
control, notably in relation to utilization of 
new and less experienced operators. Sources 
of loss and trouble areas are briefly coy 
ered, and a useful diagram of theoretical 
air required for the combustion of different 
coals is included. Obtainable under title of 
“How to Safely Stretch Steaming Capacity” 
(No. 5 of a series) from Bailey Meter Co., 
1,070 Ivanhoe Road, Cleveland, Ohio, and 
Bailey Meter Company, Ltd., Montreal, 
Canada. 


Battasts—A new bulletin, 421-FL, on 
single, two-lamp and three-lamp ballasts 
for fluorescent lamps, with specifications 
and wiring diagrams; twelve pages total. 
A page of service suggestions for fluores- 
cent lamps with diagnoses of operating 
troubles and a tabulation of lamp dimen- 
sions and electrical data applying to vari- 
ous sizes and ratings are included. Avail- 
able from Jefferson Electric Co., Bellwood 
(Chicago suburb), TI. 


Wetpinc TrermMs—Standard definitions 
of welding terms, explained where neces- 
sary by diagram, well classified and in- 
dexed and amplified by a master chart of 
welding processes have been published at 
40 cents per copy by American Welding 
Society, 33 West 39th Street, New York, 
i, ae @ 


TRANSFORMERS—New 24-page _ booklet 
(Descriptive Data 46-100) on Type CSP 
‘distribution transformers with “Hipersil” 
cores, containing charts on voltage regula- 
tion, short-time overload capacity, extra 
loading area gained with operation by cop- 
per temperature, circuit diagrams, co-or- 
dination of links with circuit breaker, and 
outline of tests for lightning protection. 
Three-point protection of insulation with 
“De-ion” gaps shown. Available from 
Westinghouse Electric & Manufacturing 


Co., East Pittsburgh, Pa. 


Conpuctivity or CO, Snow—Snow and 
gas discharged from two makes of first aid 
CO, extinguishers are found non-condue- 
tive, but caution should be exercised in 
bringing dirty or wet horns too close to 
live equipment. Tests and data in Bulletin 
of Research (No. 26, July, 1942) of Under- 


writers’ Laboratories, Inc., Chicago, Ill. 


OrriceE Economies—Practical hints on 
how to save office supplies, conserve light- 
ing and telephone calls and to keep type- 
writers in first-class condition are covere 
in a 12-page pocket-size booklet, E 6,222, 
“It’s The Little Things That Count,” avail- 
able from offices of Allis-Chalmers Manv- 
facturing Co., Milwaukee, Wis., and else- 
where. 


Wetp Tests—‘“Standard Methods for the 
Mechanical Testing of Welds” contains 
diagrammatic discussion of tests for dens- 
ity, soundness, tensile, shearing and ben 
tests and a section on etching reagents an 
procedure. Available at 40 cents from 
American Welding Society, 33 West 39th 
St., New York, N. Y. 


SPECIFICATIONS, foot-candle data, coef 
cients of utilization charts, equipment sp 
ing and other information essential for or 
dering and installing fluorescent and incat 
descent lighting in industrial, office 
commercial establishments is included in 
the new 83-page catalog 42 of Curtis Light- 
ing, Inc., 6135 W. 65th St., Chicago, Ill 
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Your assurance 


é 


better turbine | 


Gulf’s Alchlor Process is the most effective 


method known for removing impurities and 


unstable hydrocarbons from oil. 


OU are sure of better protection for your tur- 

bines when you put Gulfcrest Oil in service. 
For this highest quality lubricating oil is not only 
refined by conventional methods, but is super-refined 
by the Gulf Alchlor Process, the most effective meth- 
od yet known for removing impurities and unstable 
hydrocarbons from oil—the undesirable constituents 


which cause oxidation and gum and sludge formation. 


LUBRICATION 
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After years of service, Gulfcrest Oil shows so little 
evidence of deterioration that users report it is in 
substantially as good condition as when first put into 
the turbine lubricating system. Gulfcrest Oil is the 
world’s finest oil for turbine lubrication! 

Send the coupon below for the story of Gulfcrest 
Oil and what it can do for you—no obligation, of 
course. 








----— a 


Gulf Oil Corporation - Gulf Refining Company E.W. 
3800 Gulf Building, Pittsburgh, Pa. 


Please send me my copy—no charge—of the brochure 
“Gulfcrest Turbine Oil.” 


Name 
Company 


Address 


(987) 117 





A MEAT PACKER 


BUSS Super-Lag 
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INCREASED OUTPUT 


ELECTRICAL OUTAGES 


ans 
geet 


SAVE FUSES 


Send for your Copy 


BUSSMANN MBG. CO. Division McGraw Electric Company 


University at Jefferson, St. Louis 
Please send me a free copy of FUSEOLOGY. 


Name__ 


Please Print 


Compeey. 





Address _ 


City & State 





ELECTRICAL WORLD © September 19, 1942 (989) 119 








Seattle Utility Names 
New District Managers 


Changes in the management of the 
Puget Sound Power & Light Co. offices 
have been recently announced. Andy 
Loft, formerly connected with the Bell- 
ingham office, has been transferred to 
Mount Vernon as manager. Walter R. 
Chitty, for the past four years manager 
in Snohomish, has been assigned to the 
managership in Edmonds and Frank 
Ballard, formerly dealer representative 
out of Everett, has been appointed man- 
ager in Snohomish to succeed Mr. 
Chitty. Mr. Chitty joined the Puget 
Power Company in 1922 and Mr. Bal- 
lard in 1928. 

Charles McGarrigle, for the past 
seven years manager of the Snoqualmie 
office, has been transferred to Renton 
as suburban service supervisor. He is 
succeeded at Snoqualmie by Verne Bur- 
mester. Mr. McGarrigle started with 
the company in 1923 as a meter reader. 
Mr. Burmester became identified with 
the Puget Sound utility in 1929. Harry 
Miller, formerly connected with the Ed- 
monds office, has been appointed man- 
ager at Monroe. He joined the company 
in 1924 as a lineman. 


> T. J. Hicerns, assistant professor, de- 
partment of electrical engineering, Tu- 
lane University, New Orleans, La., has 
been appointed associate professor in 
the department of electrical engineer- 
ing, Illinois Institute of Technology, 
Chicago. 


> E. W. Ritter, recently appointed as 
assistant to G. W. Cole, president of 
the Corning Glass Works, has been 
called to Washington for work in con- 
nection with the U.S. Signal Corps. 
Mr. Ritter, who, before his connection 
with Corning, was vice-president of 
R.C.A., has had extensive experience 
in engineering, manufacturing, and re- 
search, related to communication prob- 
lems. His special assignment at Wash- 
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ington will require about three months, 
at the expiration of which he will re- 
turn to his duties at Corning. He be- 
gan his association with Corning Glass 
Works in June of this year. 


Cleveland Utility Elects 
Lindseth Vice-President 


Elmer L. Lindseth has been elected 
a vice-president of the Cleveland Elec- 
tric Illuminating Co. Mr. Lindseth has 
been associated with the company con- 





tinuously since his graduation from Yale 
University in 1926, except for one year 
when he was connected with the North 
American Co. in New York. He has 
been a production engineer and assist- 
ant to the president of the Cleveland 
utility. 

Mr. Lindseth is a mechanical engi- 
neer, having received his technical edu- 
cation at Miami University, the Case 
School of Applied Science and Yale 
University. 

a 
> E. W. Kimpark, associate professor 
and acting chairman of the electrical 
engineering department, Northwestern 
University, Evanston, Ill, is on leave 
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EWS ABOUT PEOPLE 


of absence at Massachusetts Institute of 
Technology, teaching special courses 
for Army and Navy officers. 


> Ciinton H. Sawyer, Jr., has been 
appointed supervisor (acting), indus- 
trial sales, in charge of the Main Line 
and Delaware Divisions of the Philadel- 
phia Electric Co., to succeed Milton 
I. Allen, who has recently been as- 
signed new duties. Following gradua- 
tion from the Harvard engineering 
school in 1923, Mr. Sawyer became 
identified with the General Electric Co. 
Two years later he joined Stone & Web- 
ster and spent the following five years 
with that organization in power sales, 
personnel and security sales activities. 
He joined Philadelphia Electric in 
1931, as industrial serviceman. He was 


senior industrial salesman when he 
was selected for this latest appoint- 
ment. 

> JosepH CLARK, assistant engineer, 


electrical engineering department, Con- 
solidated Edison Co. of New York, is 
on leave of absence, now serving with 
Jackson & Moreland, Boston, Mass. 


> Cuarces H. Laur, secretary of Ohio 
Edison Co. and its predecessor com- 
panies since 1917, was the guest of 
honor at a dinner and outing on Sep- 
tember 5 attended by a group of 100 of 
his fellow employees. The occasion was 
in commemoration of his completion of 
50 years of service with the company. 
Presentation of a gold watch, the gift 
of those present, was made by A. C. 
Blinn, president of the company. L. G. 
Tighe, vice-president and Akron divi- 
sion manager of the utility, was toast- 
master. 


P Warren H. Marpre has been ap- 
pointed manager of the Lower Colum- 
bia district office of the Bonneville 
Power Administration, with headquar- 
ters in Portland. The district office 
which Mr. Marple will manage is in 
charge of all business negotiations and 
contacts with power applicants and cus- 
tomers, conducting power contract ne- 
gotiations and advising customers in 
1942 
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Ap- 


m- 


NG 


TIME WAS...| 






When a mask was used only 


as a guise for lurking danger. 


TODAY... 


The mask is used to 


protect from danger. 


The C-D Diamond Fibre Welders Mask 
is typical of all Continental Diamond's 
NON-metallic materials... which are 
used to protect men and machines from 
industrial hazards... from operating 
stresses... from. structural strains... 
against electrical shocks... 
Manufacturers today are faced with 
finding new and superior materials to 


lengthen useful life ... to eliminate cor- 






rosion ...to lighten weight. . . to bet- 


ter performance. Many such manufac- 
turers are finding the answers to these 
problems with C-D NON-metallics ... 
DILECTO . .. DIAMOND Vulcanized FIBRE 
... CELORON.... MICABOND...VULCOID. 

The application of these products to 
your problems should start in our 
Research Laboratory. Its facilities are 


at your disposal. Folder DF-12. 


Se, a tummontl F\BRE COMPANY 


Established 1895 . . Manufacturers of Laminated Plastics since 1911 — NEWARK «© DELAWARE 
Ce ee nn ne nee ne nee nn ne eee ee 
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their operating and management prob- 
lems in the Lower Columbia district. 
Mr. Marple has been assistant to W. A. 
Dittmer, chief of the Bonneville system 
planning and marketing division since 
1939. Before joining the Bonneville 
staff he was identified with the Illinois 
Commerce Commission, where he served 
for six years as statistician, assistant 
to executive officer and administrative 
assistant to the chairman. He was 
power examiner on the Federal Trade 
Commission at Washington, D. C., in 
1929 and 1930. 






> Epcar W. Morcean, assistant superin- 
tendent of distribution, Madison Gas & 
Electric Co., Madison, Wis., is now 
connected with E. I. duPont de Ne- 
mours & Co. at Morgantown, W. Va. 


> Mixton I. ALLEN has been appointed 
manager (acting), sales service divi- 
sion of the Philadelphia Electric Co., 
to succeed Morison Blake, now on mili- 
tary leave. Mr. Allen was graduated 
from Pennsylvania State College as an 
electrical engineer in 1927 and took the 
Westinghouse student graduate course 
before joining the Philadelphia utility 
in 1928 as an industrial serviceman. 
His entire service with Philadelphia 
Electric has been in the industrial sales 
department. Following several years’ 
experience as power salesman, he was 
named director of industrial sales, Main 
Line and Delaware Divisions. 


























































PH. K. Hines, district manager of the 
Frankfort, Ky., properties of Tri-City 
Utilities Corp., will be elected presi- 
dent and a director of that organiza- 
tion, formerly known as the Kentucky- 
Tennessee Light & Power Co. As chief 
executive of the company, Mr. Hines 
will succeed R. H. Ferguson, who re- 
cently resigned. 

When we say L-M Connectors 
are re-usable we mean that after 
being used for long periods of 
time at high contact pressures 
nuts move so freely on the 
threads that you can turn them 


with your fingers. 


PR. L. Core has been appointed elec- 
tric superintendent of the western divi- 
sion of the Philadelphia Electric Co. 
Mr. Cole has been in the employ of 
the company since 1935, when he was 
graduated from the University of Penn- 
sylvania as an electrical engineer. En- 
tering the service as a cadet, he was 
subsequently named engineering _ as- 
sistant at Morton and later at Coates- 


re-use value because of the care- | ville. In 1941 he was made appliance 
service superintendent at Norristown. 


shining of body and nut 

fal enac 8 : y ; Later he was transferred to the staff of 
threads. This machining Sives | the general superintendent’s _ office, 
them the strength to withstand | transmission and distribution depart- 


high pressure tightening with- | ment, at Philadelphia, thence moving 
] to the overhead lines division as an 
out damage. S adlieaa. 


eee 


L-M Connectors provide high 





|» Louts A. Goa.sy, sales engineer, has 
| been appointed manager of the Denver, 
| Colo., office of the Westinghouse Elec- 
| tric & Manufacturing Co. Mr. Goalby 
has been located in the Denver office as 
| an apparatus salesman since 1936. He 


LINE MATERIAL CO. 
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Get the right answer 
- AST—tor more efficient 


more profitable handling of 


EVERY TYPE OF 
PRACTICAL 
ELECTRICAL JOB 

















Thousands of men have used previous editions of 
this famous handbook as a working guide of 
everyday usefulness. Now it is ready to help you 
too, in a big new 5th edition—600 pages larger— 
brought up to date— more than ever the one 
great pocketbook of practical electricity for you. 


Just Published—New 5th Edition 


Croft's AMERICAN 
ELECTRICIANS’ 
HANDBOOK 


Revised by CLIFFORD C. CARR 
Head of Electrical Engineering Department, 
Pratt Institute 


HIS book is packed from cover to cover with 

the facts which every man engaged in electri 
cal work needs to have constantly at hand. From 
clear explanation of the fundamentals of elec 
tricity, to suggestions for remedying the troubles 
of electrical equipment, the information is the 
kind that helps practical electrical men select and 
install commercial electrical apparatus and mate 
rials intelligently for the performance of_speciiic 
services, operate electrical equipment efficiently 
and maintain it at high operating efficiency. 





COVERS: 


1600 PAGES OF 


practical data, helpful 
pointers, explanatory il- 
lustrations and diagrams, 
useful rules, recommen- 


© conductors , 

e circuits and cireull 
calculations 

@ general electrical 
equipment ane 


Ce 
S ‘s an 
formation on modern e generator 
motors 


electrical practice. 5 x 
7%, 1177 illustrations. 


PRICE ONLY $5.00 


e transformers __. 
@ outside distribution 
e interior wiring 

e electric lighting 
@ ete. 


10 DAYS' FREE EXAMINATION 


eUOUUGeESeeeeeeseeneeeseseeesssesesesessessscessseest® 
McGraw-Hill Book Co., Inc., 330 W. 42nd St., N. Y. i 
Send me Croft’s American Electricians’ Hat Ibook, fOr od 
days’ examination on approval. In 10 days I wil & 
$5.00 plus few cents postage, or return book postpa! 


(Postage paid on cash orders, Same return privilese 


BOUND ook ced stn eccascbisscadevenscaeedss 


Address 


Gee Ge SO nec tcevetecscaus 


Position ........ 
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AmerTran power 
transformers a v ail - 
able for all require- 
ments in sizes to 
10,000 KVA, 132 KV. 
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OME day when we have fulfilled our Government obliga- 
tions, we will be in a position to tell you fully the amazing 
story of the improvements that are being made in AmerTran 


products—today. 


Today, wherever the new AmerTran products are being in- 
stalled in connection with the war effort, electrical men are 
realizing that AmerTran is producing transformers that are new 
—new in electrical design, new in mechanical features, new in 


efficiency and economy. 


True, we have placed entirely at the disposal of the Govern- 
ment and customers with high priorities our new and greater 
plant capacity. But, as for the past 41 years, we are still glad 
to extend to you, without obligation, the advice of AmerTran 
Engineers to help you secure the best results from your present 
equipment, to help solve today's problems of operation and 
maintenance, and to plan for your future needs in transformers 


for all utility and industrial applications. 


AMERICAN TRANSFORMER COMPANY, 178 Emmet St., Newark, N. J. 


Manufactured Since 190! at Newark, N. J. 
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—in the COMPLETE line.” 


The pictures below can only give 
you an idea of the variety, because 
Penn-Union makes ALL good types. 

Write us for any grounding con- 
nector, clamp or stud .. . for all 
combinations of pipe, rod, flat bar, 
cable, braid, tubing. 

Every one a dependable unit of 
protection for personnel and equip- 
ment ... of ample capacity, high 
mechanical strength, and resistant 
to corrosion. 


Also the most complete line of Ser- 
vice Connectors, Cable Taps, Ter- 
minal Lugs, Tees, and other fit- 
tings. Penn-Union connectors are 
the choice of leading utilities, in- 
dustrials, contractors and electrical ca 
manufacturers. Write for Catalog. ts 


PENN-UNION ri 
ELECTRIC CORPORATION ig 
ERIE, PA. Sold by Leading Jobbers 
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| has been affiliated with Westinghouse 


since 1917. After various assignments in 
apparatus sales, Mr. Goalby joined the 
Westinghouse Lamp Co. in 1933. He 
returned to the parent company as a 
member of the Denver office staff three 
years later. 


Wheelco Announces New 
Sales Appointments 


Three appointments have recently 
been made to the sales and service or- 
ganization of the Wheelco Instruments 
Co., Chicago. 

C. L. Clark, who has been connected 
with the Westinghouse Electric & Man- 
ufacturing Co. for the past thirteen 
years, recently as control specialist at 
the Cincinnati office, has been assigned 
to the Cleveland office as sales engineer. 

Robert N. Miller, for the past seven 
years sales and service engineer for 
Mercoid Corp. in Chicago, is now serv- 
ice engineer with the Wheelco Cleveland 
office. Howard B. Jones has become 
identified with the Chicago office in the 
capacity of sales and service engineer. 


> Larayvette C. Reynoips has been 
appointed to the recently created posi- 
tion of assistant to the president of 
Eureka Vacuum Cleaner Co., Detroit. 
Mr. Reynolds brings to his new position 
a long background of engineering and 
production experience gained through 
associations with several of the coun- 
try’s leading corporations, including 
the General Electric Co., New York 
Central R.R., General Vehicle Co., 
General Motors Corp., Elliott Fisher 
Co. and the American Writing Paper 
Co. 


PR. E. Powers, formerly of Chicago 
and New York, has been named Pacific 
Coast district manager of the manufac- 
turing and repair department of the 
Westinghouse Electric & Manufactur- 
ing Co., according to an announcement 
by H. F. Boe, manager of the com- 
pany’s district manufacturing and. re- 
pair organization. Mr. Powers goes to 
Emeryville, Cal., from Chicago, where 
he has been in charge of the North- 
western district for four years. A na- 
tive of Davenport, Wash., Mr. Powers 
received an electrical engineering de- 
gree from Washington State College at 
Pullman, Wash., and, in 1923, joined 
the Westinghouse graduate student 
course at East Pittsburgh. He served 
in various capacities at East Pitts- 
burgh and New York until 1936, when 
he was made manager of the engineer- 
ing division, Eastern Division, at New 
York. During his engineering career 


Mr. Powers has been granted patenis 
on various types of electrical appara- 
tus, including transformers, generators, 
relays and reactors. 


> WittArp S. CRANDALL has been ap- 
pointed director of engineering for the 
Fostoria Pressed Steel Corp., Fostoria, 
Ohio, to succeed Lieut. Ray N. Green, 
who entered the service of the armed 
forces last fall. Mr. Crandall’s first 
connection with Fostoria was as west- 
ern district manager. He later assumed 
the managership of the entire western 
division, the position he held until 
early this year, when he was called to 
take over product development actiy- 
ities at the factory. His early business 
experience included _ positions with 
Richmond Flectric Co., General Elec- 
tric Supply Corp. at Indianapolis and 
Westinghouse Electric Supply Corp. at 
Indianapolis. 


OBITUARY 


Alfred H. Schoelikopf 


Alfred H. Schoellkopf, president of 
Niagara Hudson Power Corp., died in 
New York on September 9, after sev- 





eral months’ illness. He was 49 years 
old. 

Mr. Schoellkopf was the son of C. P. 
Hugo Schoellkopf and the grandson o! 
Jacob F. Schoellkopf, pioneer of hydro- 
electric power development at Niagara 
Falls. He died within an hour of the 
death of his uncle, Jacob F. Schoell- 
kopf, president of the investment firm 
of Schoellkopf, Hutton & Pomeroy and 
also identified with the hydro-electri¢ 
development in the Niagara region. 

Regarded as one of the outstanding 
public utility leaders of the country, 
Mr. Schoellkopf had been president of 
Niagara Hudson Power Corp. since 
1933, and previously had been president 
of Buffalo, Niagara & Eastern Power 


ELECTRICAL WORLD @ September 19, 1948 


































































ELE 







FOR SUPERIOR ARC. RESISTANCE 


183-188 SECONDS 


Specify LIGNOLITE 


A LAMINATED LIGNIN 


PLASTIC 


FOR ELECTRICAL INSULATION 
e HIGH DIELECTRIC STRENGTH 
e LOW MOISTURE ABSORPTION 
e HIGH STRENGTH-WEIGHT RATIO 


If you have need for a superior arc resisting in- 
sulating material, try Lignolite. 
























It has an arc resistance of 183-188 seconds—as de- 
termined by tests made at Electrical Testing Labora- 
tories according to ASTM standard +D495-41. 


183-188 seconds arc resistance is superior to the arc 
resistance of most laminated plastic insulating ma- 


" terial in general use today. 


v- LIGNOLITE’S exceptionally high arc resistance plus 
its high dielectric and mechanical strength—low 
moisture absorption and good fabricating properties LIGNOLITE is available in a range of 
make it an unusually efficient electrical insulating ee ae 
material. 









Properties No critical materials enter into 





























SEE SUN a's bis were a cdnsancuced 1.40 
ENN fi sic cva does eureecas 7,500-12,000 Ibs. per sq. in. the manufacture of LIGNOLITE; 
Compressive Strength ................. 25,000-35,000 Ibs. per sq. in. + ' ; 
Flexural Strength — Edgewise.......... 16,000-20,000 lbs. per sq. in. it is therefore, readily available 
— Flatwise........... 16,000-20,000 lbs. per sq. in. ’ ' 
RE  SrdaN cde oKeadddinixasis 0.6-0.8 ft. lbs. per in. of notch for all applications. 
(Charpy or Izod) 

MONE ss ncndwad oan cekeeues 104 Rockwell M 

40 Brinell © It is produced in black, satin or molded 
Maximum Heat Resistance.............. 80°C (176°F) 


sand blast finish—in 48 inch x 46 inch 
sheets in thicknesses from | /64th inch to 
Yeth inch, and 40 inch by 40 inch sheets 
in thicknesses over “sth inch. The sand 
blast finish makes LIGNOLITE particu- 
larly adaptable for panel board use be- 


Moisture Absorption—24 Hour Immersion 
Thickness in Inches 
PRT oie eee uin cexaet 35% 4. a 















Dielectric Strength—Short Time Test 


years Thickness in Inches 





















- Wa RKaand ede domstasssael = = per = cause of its non-reflecting qualities. 
i 8. AA beahivniveresesseGnesnihs - volts per mi 
C. I teeter Aa cca ze 500-700 volts per mil 
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Dielectric Strength—Step by Step Test 























ydro- Thickness in Inches 
agara SPUD ria kenesnvedaddia 450-650 volts per mil Jest LIGNOLITE Yourself 
f the Ds esate nyu eeateetiOn 550-600 volts per mil 
: . BGs civiccssecenwersesnneaws 350-500 volts per mil @ We will gladly send you 
ae Dielectric Constant.............cceceee. 4.40 a LIGNOLITE sample FREE 
j “ad Power Ge) ao hn oe Ee 0.037 (ol eanscthtinislidlh Ghana 
y cs 2. ane Gules cane cine beseuae eae mee mets 0.162 and tesi—wrlte today. Also ask for a copy of our 
lectr FE FEN 6 6 KOK <uaee Cond ocubesat 183-188 Seconds latest bulletin. 
on. 4 These properties were determined in accordance with accepted ASTM methods. 
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RELIABLE 
Connectors 





Save Time 
by using 


solderlessconnectors 
with accurately fitting 
precision threads which 
insure easy, permanent 


installations. 


Save Copper 


by using 
these connectors which 
are good as new after 


being salvaged. 


EASY TO INSTALL 
LOW IN COST 


ELECTRIC COMPANY 


OVER 30 YEARS SERVICE TO THE UTILITIES 
iCAG AN 


3145 CARROLL AVENUE + CH iLLIN 
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Corp. since 1929. He had been associ- 
ated with the Niagara Hudson System 
and its predecessor companies for the 
past 27 years. 

He was first employed by the Niagara 
Falls Hydraulic Power & Manufacturing 
Co. in 1915 and became vice-president 
and director of the Niagara Falls 
Power Co. in 1920. When Buffalo, Ni- 
agara & Eastern Power Corp. was 
formed, in 1925, he became a director 
and vice-president of that corporation, 
serving as its general manager until 
1929. From 1929 to 1933 he was presi- 
dent of Buffalo, Niagara & Eastern 
Power Corp., resigning in 1933 to be- 
come president of Niagara Hudson 
Power Corp. Mr. Schoellkopf was also 
chairman of the board of New York 
Power & Light Corp. and a director of 
several other Niagara Hudson System 
companies, 


Jacob F. Schoellkopf 


Jacob F. Schoellkopf, prominently 
identified with the electric power, in- 
vestment banking and aniline color in- 
dustries, died on September 9 at his 
home in Lake View, a suburb of Buf- 
falo, N. Y. He was 84 years old. At 
the time of his death he was chairman, 
president and a director of the invest- 
ment firm of Schoellkopf, Hutton & 
Pomeroy of Buffalo, which he organ- 
ized in 1919. 

In 1880 Mr. Schoellkopf entered the 
aniline business in Buffalo, his com- 
pany pioneering in making dyes in this 
country. During the first World War 
the Schoellkopf interests were merged 
with other companies to form the Na- 
tional Aniline and Chemical Co., Inc. 
Mr. Schoellkopf was named president. 
serving until 1918. 

Mr. Schoellkopf became interested in 
the Hydraulic Power Co. at Niagara 
Falls as early as 1900. In 1917 the com- 
pany was merged with Niagara Falls 
Power Co. and Mr. Schoellkopf_ be- 
came chairman of the board. Some 
years later the company became part 
of the Niagara Hudson Power Corp. 
system. 


> Wittiam H. BRENNER, retired engi- 
neer, Atlanta, Ga., died on June 20, in 
his eighty-second year. Mr. Brenner was 
employed in the engineering depart- 
ment of the New York Edison Co. from 
1883 to 1886 and the following year 
he spent with the Edison Electric Illu- 
minating Co., Cincinnati, as superin- 
tendent and electrician. He was engaged 
in electric light and railway construc- 
tion in Tokyo, Japan, from 1887 to 
1891, when he became district engi- 
neer for the Edison General Electric 





Co., Toronto, Ontario. Subsequent con- 
nections followed with the Montreal] 
Street Railway, the Electrical and Me. 
chanical Engineering Co., New York, 
N. Y., and the Electric Storage Bat. 
tery Co., Philadelphia, with headquar. 
ters in New York. In 1896 he became 
construction engineer for the New York 
and Staten Island Electrical Co.. Livy. 
ingston, N. Y., and then returned to 
Japan, serving for three years as engi- 
neering manager for Frazer & Co. in 
Yokohama. From 1900 to 1909 he was 
managing director and chief engineer 
at the Zemma Works in Yokohama. 
Mr. Brenner was appointed manager 
of the British Columbia Manufacturing 
Co., New Westminster, in 1909 and two 
years later he joined the Electromotor 
Equipment Co., London, England. as 
managing director. He served as direc- 
tor, Gerente de la Fabrica Cia, Anglo- 
Espanola de Cemento Portland, Matil- 
las, Spain, from 1913 to 1929 when he 
retired. Mr. Brenner was a member of 
the American Institute of Electrical 
Engineers and also of the American 
Society of Mechanical Engineers. 


> WittiamM M. Francis, 73. since 1898 
district manager for the Hartford Steam 
Boiler Inspection & Insurance Co., in 
Atlanta, Ga., died in that city on Sep- 
tember 2. A native of Hartford. Mr. 
Francis had been the company’s oldest 
employee in point of service. 


> Mark D. Rowe, sales executive of the 
Permutit Company, New York, died in 
Paterson, N. J., on August 31. in his 
fifty-third year. A native of Philadel- 
phia, Mr. Rowe was a graduate in min- 
ing engineering of Pennsylvania State 
College. He practiced his profession in 
Mexico and South America until 1917. 
when he became an executive of Servel. 
Inc. He became associated with the 
Permutit Company in 1936. 


> Cuarces S. ZIMMER, sales manager 
for the Bussmann Manufacturing Co. 
died at his home in Houston, Tex.. on 
July 21. Mr. Zimmer was very active 
in the affairs of the International As 
sociation of Electrical Inspectors and 
was chairman of the membership com 
mittee for the Southern section. He 
was a member of the American Institute 
of Electrical Engineers. ' 


> ArtHur W. Apams, secretary-trea® 
urer of Brazilian Traction, Light & 
Power Co., Ltd., died in Toronto o 
September 7. He was 57 years of age 
Mr. Adams was a director of the 5a 
Paulo Tramway Light & Power Ce. 
Ltd., the Sao Paulo Electric Co.. Ltd: 
Brazilian Hydro-Electric Co.. Ltd.; 
Brazilian Telephone Co.; Sao Paulo 
Gas Co., Ltd.; and the City of Santos 
Improvement Co., Ltd. He was a native 
of Toronto. 
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McGRAW CENTRAL STATION DIRECTORY 


Here's the book that gives you the latest changes in the utility field .. . it saves you 
time, travel and needless expense . . . assures correct contacts for priority orders 


CONTENTS OF THIS HANDY, 
STURDILY-BOUND VOLUME 


Names and addresses of independently owned and municipally 
operated electric light and power companies in the United 

Canada and U. S. Possessions; also, government con- 
trolled projects, State Commissions, and National and State 
Associations. 


Names and addresses of affiliated, holding, controlling or 
managing and service companies with complete lists of proper- 
ties controlled or managed by each, and including names and 
ddresses of principal officials. 


Names and addresses of officials and chief operating men for 
sll operating companies. 


For each operating company, the following information is 
presented: 


Company total and Plant individual generating Capacity in 
kva. or kw. 


Kind of Prime Mover and Capacity in hp. 
Amount of power purchased in kw. hrs. 


Type of current distributed, No. of wires, phase, voltage and 
nuela 


Circuit Miles Underground—duct distribution. 
of meters served. 
Location of power plants. 
ation of districts or divisions. 
Complete list of towns (of 500 Population or over) served. 


mplete alphabetical index of companies listed. 


NEARLY 900 PAGES 
® Sturdily bound in flexible blue Fabrikoid. 
®@ Fully thumb-indexed. 
@ Size, 41/2 inches by 81/2 inches—easy to carry, handle and use. 


® Published annually. 


® Price, $25.00 per Copy—10% discount on 5 or more copies. 





lf the electric utility market is part of your picture, you 
can't afford to be without this new 1942 McGraw Cen- 
tral Station Directory. For there have been changes in 
the utility field during the past year—plenty! 


Personnel has been changed . . . key men have been 
shifted . . . new power plants have been built to meet 
unprecedented load demands. The McGraw Central 
Station Directory supplies all the essential facts concern- 
ing these changes plus other complete, up-to-date in- 
formation, in a form easy to use. 


With manufacturers’ sales forces decreased and new 
buyers and buying influences in the picture, this directory 
is an indispensable aid in providing vital information for 
new sales approaches. 


How Hundreds Are Now Using This Directory 
Manufacturers of Electrical Generating, Transmission and 
Distribution Equipment: 

To secure names and addresses of utility officials, determination of 
important utility operating data and scope of utilities’ operation. 
Manufacturers of General Equipment and Supplies: 

To secure names and addresses of utility plant officials, engineers, and 
purchasing agents, and determination of probable purchasing power 
for utility requirements. 

Electrical Utilities: 

To know organizational structure of other utilities, to keep posted on 
movements of utility officials and to size up discernible trends in 
expansion of operations. 

Financial Houses, Consulting and Contracting Engineers, 
Commissions and Others: 

To keep posted on changes in utility personnel, to know the organiza- 
tional structure of every company and to secure a complete picture 
of each company's scope and operating data. 


SEND TODAY FOR YOUR COPY OF THIS 
VALUABLE GUIDE TO UTILITY RELATIONS 


McGRAW-HILL PUBLISHING COMPANY 


CATALOG & DIRECTORY DIVISION 
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HIS Pearl Harborism,* uttered by a fervent 
Navy chaplain, will live in our school books 
long after today’s headlines and swaying battle lines 
have passed into history. 


It exactly expresses the unique combination of 
the spiritual and the practical which is inherent in 
our national character. 


..- And America IS passing the ammunition. Starting with 
an atrophied military explosives industry in 1939, the 
Production for Defense program had raised the rate of 
‘‘passing the ammunition’’ by 1400% at the time the 
chaplain spoke. 


> Since then, according to an official statement of Donald 
Nelson: 


‘Explosives and ammunition are being made at many 
times the.rate of last year as newly constructed plants 
come into operation. TNT is being made at a rate five 
times that before Pearl Harbor. Smokeless powder is 
being produced at a rate almost twice that before Pearl 
Harbor. One new plant is making more TNT today 
than the éntire explosives industry produced in peace- 
time and there are several of this type of plant.’’* 


Incendiary bombs are vital ammunition in the kind of 
war we are in. America’s chemical industry is far ahead 
of schedule in passing along that potent ammunition. 


Magnesium is part ammunition, part construction ma- 
terial. You know it’s now being taken from sea-water, 
but do you know that we are making at least 100 times as 
much magnesium now as we did in 1938? 


100-octane gasoline isn’t ammunition, but it’s handy 
to have around in a war, because bombers using this 
product of American chemistry can carry an extra ton of 
what it takes to win. ‘ 


Synthetic rubber is another necessity in passing the 
ammunition. The Chemical Industry faces the staggering 
job of producing more rubber than all the rubber trees in 
the world were able to pour into the American market 
prior to the war . . . 875,000 tons per year by 1944 is the 
goal. Those of us who have seen tank-factories and ship 





‘Praise the Lord and Pass the Ammunition” 





*Also title of Gene Lockhart’s famous fighting song of World War Il 





yards grow faster than the corn-crops they replaced 
believe the Chemical Engineers of America will do the job. 


What is the secret of these amazing modern counter- 
parts of the frontiersman’s ability to turn from peace to 
war P 


> One of the important answers is Chemical Engineer- 
ing. We just naturally have more men and more machines 
that know how to make a molecule behave than any two 
nations on earth. 


Starting after World War I, our chemical engineers 
used the experience gained in guncotton factories to de- 
velop the vast peacetime Chemical Industry which gave 
you rayon, lacquer, transparent wrapping paper, plastic 
telephones, knockless gasoline, shatterproof glass, syn- 
thetic vitamins, laboratory-fathered medicines, plastic 
tips for your shoe laces, nylon hosiery, and thousands of 
other comforts to help you live a peacetime Life of Riley. 


This vast activity of making life more livable for peace- 
ful Americans had created an enormous pool of manage- 
ment and production men in our chemical industries. 


When war came, these men answered their country’s 
call, by rearranging their peaceful atoms into bellicose 
molecules that would explode, fly, float, shoot or stop 
a bullet. 


Today, fertilizer, salt, whiskey, rayon, even pine stumps 
are being turned into products of unrecognizable ferocity. 


> When the war is over, it will be the imagination of the 
Men of Chemistry that will set our great new war-chem- 
ical plants upon a new era of peacetime fruitfulness. Even 
while the chemical engineer is breaking production rec 
ords for war, he is planning for a peacetime production 
that will revert these molecules toward serving our daily 
lives. Chemical Warfare will become Chemical Welfare, 
through Imagination. 
* * * 


In recognition of the miracle of war production— 
accomplished through the cooperation of American mane 
agement and labor with the W.P.B. . . . this 7th = 
series of newspaper advertisements is published by the 
McGraw-Hill Network of Industrial Communication. 


McGRAW-HILL PUBLISHING COMPANY, Ine. 


33 0 WwestT 42ND 





STREET 





york 















ps 
Ys 


‘he 

m- 

yen 
ec* 
ion 
nily 
ares 


i— 
ane 
in @ 
. the 





This advertisement appears 
in a group of newspapers on 


Wednesday, September 9, 1942 


oe e ee And pass the 
INFORMATION 


HEN an American gunner calls for 

ammunition, whether he wears a 
cross—like the chaplain in our newspaper 
advertisement—or a tattooed mermaid, he 
sets in motion the mightiest war-machine 
on earth... American Industry. 


Knitting together all the industries of America, 
making it possible for them to turn quickly from 
peace to war, is the Industrial Press. 


When the gunner yells for AMMUNITION, 
industry yells for INFORMATION. It is the 
job of the industrial magazines to supply it. 


‘*What do we do when we can’t get stainless 
steel for a Toluol recovery plant?”’ 


‘*Which is the best section of the country for 
locating our new plant, considering power 
supply, bombing range and transportation?’’ 


‘‘How can we step-up the alcohol output of 
our stills, without using scarce metalsP”’ 


‘‘What’s the best method of training 18,000 
green hands to get quick operating efficiency ?”’ 


These are typical of the questions that flow over 
the desks of our editors day after day. 


They keep nearly 900 McGraw-Hill editors 
and engineer-correspondents busy, making field 
calls, finding the best answer to each problem 


and reporting the results to management and 
production men. 


Industrial advertisers supplement this work 
by showing how their products meet specific needs. 


This constant interchange of information is 
part of the strength and adaptability of Ameri- 
can Industry. 


It is so important that executives are survey- 
ing their organizations to make sure that the 
supply of Industrial Magazines is adequate. 


If you would like suggestions as to how to cons 
duct such a survey, write to The Reading Couns 
selor, McGraw-Hill Publishing Company, Inc. 


* * * 


THE McGRAW-HILL NETWORK 


23 publications, which gather ‘‘war-news’’ from the 
**war-production-front’’ through a staff of 153 editors 
and 725 engineer-correspondents . More than 
1,000,000 executives, designers, production men and 
distributors use the editorial and advertising pages of 
these magazines to exchange ideas on war-production 
problems. 


THE McGRAW-HILL BOOKS 


Publishers of technical, engineering and business books 
for colleges, schools, and for business and industrial use. 


McGRAW-HILL PUBLISHING COMPANY, Inc. 


330 WEST 42nd STREET . NEW YORK 





THE McGRAW-HILL NETWORK OF INDUSTRIAL PUBLICATIONS 


American Machinist 
Aviation 


Coal Age 
Construction Methods 
Bus Transportation Electrical Contracting 


Business Week 


Chemical & Metallurgical Electrical West 
Electrical World 


Engineering 





Electronics 

Engineering & Mining Journal 
E. & M.J. Metaland Mineral Markets Product Engineering 
Electrical Merchandising Engineering News-Record 


Food Industries 


Mill Supplies 
Power 


Textile World 


Factory Management & Maintenance Transit Journal 


Wholesaler’s Salesman 





ANUFACTURING-MARKETS 


Westinghouse Reports 
on Scrap Campaign 


Westinghouse Electric & Manufactur- 
ing has salvaged an extra five million 
pounds of metal, rubber and other war- 
needed materials within the last three 
months at its East Pittsburgh Works 
alone, A. C. Streamer. vice-president, 
has announced. 

“Nothing has been spared in our war 
on scrap.” he declared. “We’ve scrapped 
many old which were 
beyond repair: one division turned in 
300,000 pounds of old metal parts; by 
rummaging through office desks we col- 
lected hundreds of pounds of metal 
paper weights and tons of paper. 

“An abandoned transformer tank at 
our high-voltage laboratory now is be- 
ing dismantled to produce 10 tons of 
steel and five more of copper. Five miles 
of an old telephone line is being ripped 
up to get 8 tons of lead and another 
ton of copper.” 


electric motors 


Philco Gets Another "E” 


In recognition of its outstanding wat 
production record, the storage battery 
division of Philco Corp. has been 
awarded the joint Army-Navy “E,” 
M. W. Heinritz, general manager of the 
Trenton plant. has announced. In addi- 
tion to the battery division. 
Philco Philadelphia and 
Sandusky have been awarded the Army- 
Navy “E” for 


duction. 


storage 
plants in 
excellence in 


war pro- 


NEMA Establishes Staff 
Service in Washington 


For the benefit of members who wish 
to obtain staff assistance in Washing- 
ton, D. C., the board of governors of 
the National Electrical Manufacturers 
Association has assigned Kenneth An- 
dersen, executive assistant to the wai 
projects committee, to spend two days 
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there regularly each week. Effective 
September 16, his headquarters will be 
at the Carleton Hotel, Room 236, Tele- 
phone Metropolitan 2626, every Wed- 
nesday and Thursday until noon. 

This service is offered on an experi- 
mental basis to assist those who wish 
to discuss priorities problems or to 
obtain suggestions regarding names and 
locations of persons to see in govern- 
ment agencies. 


Ohmite Again Expands 


Another large expansion in factory 
space and production facilities has been 
made by the Ohmite Manufacturing 
Co., Chicago. This is in addition to the 
big increase in plant size announced a 
short time ago. 


Emerson Arranges 
$30,000,000 Credit 


Emerson Electric Manufacturing Co. 
has arranged a $30,000,000 credit with 
a syndicate of banks to finance its war 
work. The company will pay 24% per- 
cent interest on amounts actually bor- 
rowed and one-quarter of 1 percent on 
the unused portion of the credit, sub- 
ject to the right to reduce the amount 
of the credit at any time. The credit 
expires July 1, 1944. 

The war work which the company is 
scheduled to turn out in coming months 
is many times its largest normal volume 
in its 51-year history, W. S. Symington, 
president, said in a letter to preferred 
stockholders. The government is as- 
sisting in obtaining the necessary funds, 
Mr. Symington stated. 


SUPERCHARGER PLANT DEDICATED—Allis-Chalmers Manufacturing Co. recently dedi- 


cated its new supercharger plant at Milwaukee weeks ahead of schedule. 


The new 


plant was started last October, the first machine was placed in operation in May and 


superchargers are now being shipped weeks ahead of schedule. 


of the plant employees are women. 


Seventy-eight percent 


Prior to the dedication, Brig..Gen. K. B. Wolf. 


Wright Field, Dayton, Ohio, and Walter Geist, Allis-Chalmers president, paused to 
watch the inspection of an impeller wheel 
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The ‘“‘vise-like” grip 
of Fargo Connectors is the result 
of unique design and perfect 
machining of body and bolt. 


The same careful machining re- 
sults in high pressure contact 
between conductors and insures 
high conductivity with low vol- 
lage drop at the joint. 


Another result of careful machin- 
ing is the frequency with which 
fargo Connectors may be re- 
wed over a long period of time. 


Made by FARGO MFG. CO. 
distributed by 


LINE MATERIAL CO. 
Cell 


MILWAUKEE WW WISCONSIN 
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Manufacturers Issue 
Earnings Reports 


Weston Electrical Instrument Corp. 
and subsidiary in a report for the six 
months ended June 30 showed a net 
profit of $358,218 after depreciation, 
amortization and provision of $2,653,000 


| for federal income and excess profits 
| taxes. This net is equal to $2.23 a share 


on 160,583 shares (par $12.50) of com- 
mon stock, and compares with a net 
profit reported for the similar 1941 
period of $482,188, or $3.00 a share, 
when federal taxes on income were 
$930,000. The 1942 provision for federal 


| taxes includes $548,000 for increase in 
| taxes anticipated under legislation now 


pending, the report states. 

Current assets as of June 30, 1942, 
including $1,465,813 cash and market- 
able securities, amounted to $7,161,655. 
and current liabilities were $5,404,403. 

Jostyn Manuracturtinc & Suppty—Six 
months to June 30, consolidated net profit, 
$423,258, equal to $2.50 a share on com- 
mon stock, against $593,370, or $3.66 a 
common share, last year. 


JouHNs-MANVILLE Corp. — Consolidated 


| net income of Johns-Manville and subsid- 


iaries for the second quarter of 1942 was 
$1,103,054 compared to $1,457,213 for the 
corresponding period last year, according 
to Lewis H. Brown, president. Earnings 
per share of common stock, after preferred 
dividends, were $1.24 for the quarter as 
against $1.62 per share last year. Net 
income, before taxes, was $9,776,979 in 
the first half of 1942 compared with 
$7,631,466 in 1941. Income and excess 
profits taxes were estimated at $7,977,591, 
compared with $4,612,664 last year. Net 
income for the first half of 1942 was 
$1,799,389. Sales for the first six months 
amounted to $48,754,848. 


Matthews Clears Arrears 


Announcement has been made by the 
W. N. Matthews Corp., St. Louis, Mo., 
of the payment of a $12 14 dividend per 
share on the 7 percent preferred stock, 
which clears up arrears on this issue. 


Pledged Bonds Exceeded 


General Electric employees, who 
pledged themselves to buy $33,949,193 
worth of war savings bonds a year have 
already exceeded that mark. Payroll 
deductions which have been applied 
according to the “10 percent” plan now 
amount to a $35,000,000 annual rate 
for bonds having a maturity value of 
$47,000,000. At present fifty employees 
of the company’s bond office at Sche- 
nectady are devoting their full time to 

| the 
issuing of bonds. This figure does not 
include the employees of payroll de- 
| partments the deductions for 
| bonds are calculated and recorded. 
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building musical instruments 


— WICKSCémp 


for almost t ge years, has now changed over 
to war produc pn. AICKS precision built relays, 
switches, magnets, Poracts, etc., are now available to 


war industries.ty 


tat j 


Sturdy built arfd well designed, WICKS units can pro- 
vide a dependable, extremely efficient integral part 
of America’s fighting power. 


WICKS magnets operate on from 
ten (10) to fifteen (15) volts D.C. 
and consume a minimum of cur- 
rent. Windings can be changed 
to accomodate higher or lower 
voltages. List your requirements 
when writing. . 


ae 


Magnets of the rotary type as built 
by Wicks are very efficient. They 
can be used to advantage for actuat- 
ing mechanism, giving dependable 


service at low cost. * * * 


ae 


Small relay of one to four contacts. 
or make and break arrangement 
Low current consumption on D. C. 


ae 


Relays of from eight to eighteen 
points, self-cleaning contacts, mag- 
net, operates on low or high D.C. 
voltage, low amperage. Sturdy con- 
struction. 


Other Wicks products include magnets of many 
sizes, contacts of various types, grounds and 
gang switches of from twenty (20) to seventy- 


three (73) points. 


WICKS WAR UNITS 
DIV’N—WICKS ORGAN COMPANY 


HIGHLAND — ILLINOIS 
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TIPS GRIP-ALL 
CLAMP STICKS 
are “indispensable” 
operating and line 
maintenance tools 


















































STANDARD 
OR EXTENDED 
JAWS ARE 
AVAILABLE 


POLE AND 
PULL ROD TEST- 
ED TO WITH. : 
STAND 75,000 HIGH 
VOLTS PER DIELECTRIC 
FOOT STRENGTH 
SLEEVE 


SLIDING 
HAND GRIP 
AND PULL ROD 
PERFORM THESE 
THREE 
OPERATIONS 


LOCKING 
SCREW 
AND 
TRACK 
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They handle many 
7 different jobs... 


To make tap clamp manipulation easy and to perform 
an endless variety of “hot” jobs, every operating crew 
should be equipped with one or more Grip-All Clamp 
Sticks. They are indispensable to men who have used 
them because their operation is so simple, and they 
can handle so many different jobs with complete safety 
to the operator . 
All Grip-All Sticks are tested to with- 
stand 75,000 volts per foot 
They are available with either type jaws. 


A-B-CHANCE CO- 


CENTRALIA, MISSOURI. 
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Field Reports on Business 


Government schedules are keeping electrical manufacturers busy on a wide 





variety of electrical equipment. Demand is urgent for electric cable and insu- 
lated wire. Lighting equipment is active, the demand being created by the 


widely scattered camps, 
declining rapidly. 


NEW ENGLAND 


Tobe Deutschmann Corp., Canton, Mass., 
is producing $5,000,000 worth of static elim- 
inating filters for the armed forces this 
year against sales of $100,000 in 1940. 
Hudson (Mass.) Light & Power Depart- 
ment is seeking a $50, 000 appropriation to 
complete plant. expansion now in progress 
and involving a 2,000-kva. Busch-Selzer 
Diesel unit. Electrical manufacturers in 
this district are busy on government sched- 
ules for an immense variety of electrical 
equipment. The demand for electric cable, 
insulated wire, submarine cable, and mag- 
net wire is urgent. Lots of wire and cable 
ranging from 5,000 ft. to over 75,000 ft. 
have received attention recently. Radio 
vacuum tubes, antenna wire, oscillators, 
analyzers, and other communication acces- 
sories of a highly specialized order are ac- 
tive. 

Bids were placed here recently for over 
150.000 lamp cords; electric tallow pots, 
capacitors, rheostats, and_ resistors in 
small lots are among the smaller electric 
equipment listed in late schedules. A se- 
vere shortage -of electric welding wire con- 
tinues to hamper some production; sup- 
plies for rehabilitating stand-by electrical 
machinery are running short according to 
some sources. 

Pascone Bros. Co., Bridgeport, Conn., 
have been awarded a contract for the con- 
struction of water, electric and sewage 
systems in a Connecticut industrial area, 
at a cost FE under $50,000. Brady 
Electric Co., Fall River, Mass., has been 
awarded a similar contract which includes 
the construction of an electrical distribution 
system in the Rhode Island industrial area. 

Approaches to Army cantonments, ex- 
tension of airport runways, and the de- 
velopment of areas reserved for Army use 
will offer sales of some lighting supplies. 
Simplex Wire & Cable Co., Cambridge. 
Mass., has added a new testing tank to its 
electrical engineering laboratory. 

Negotiated contracts for machine tools, 
compressors, smal] tools, and communica- 
tion apparatus in encouraging amounts 
have been completed recently. 


PACIFIC COAST 


New regulations permitting thinwall in- 
stead of thickwall steel conduit in sizes 
through two-inch and fibre conduit for 
larger sizes will ease the shortage of rough- 
ing-in materials for big camps, yards, and 
bases for at least a few weeks, until orders 
for the new materials accumulate and have 
to be replaced by something else. Wholesal- 
ers report fairly steady volume of business, 
though because of the mounting volume of 
1941 business at this time, the rate of in- 
crease month by month over 1941 is steadily 
decreasing. 

Contractors are figuring on electrical dis- 
tribution systems for many widely scat- 
tered camps, fields and hospitals, the exact 
installation figures not being made public, 
but probably averaging $50,000 each or 
$25.000 for lighting the average smaller 
field. 

Industrial developments cover start of 
construction for Columbia Steel’s 30.000- 
ton annual capacity addition to its Pitts- 
burg plant, costing $6,000,000 and includ- 
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fields and hospitals. 


Consumers goods stocks are 


ing a six-ton electrical furnace; and basic 
magnesium’s plant at Las Vegas, Nev.. to 
be the world’s largest of its kind. Machin- 
ery orders, which have slumped consider- 
ably since midyear, include three 250 kva. 
transformers for Los Angeles; $30,000 mo- 
tors and controls for pneumatic tools: a 
$25,000 frequency changer set; $10,000 
radio tubes for an Army station and $17, 
500 motor generator sets for Mare Island. 


NEW YORK 


From a decline of 13 percent registered 
in the week ended August 29, department 
store sales, in the week ended September 5 
showed a gain of 25 percent as compared 
with the corresponding period last year, 
according to figures released by the Federal 
Reserve Board. The increase in part was 
attributed to the fact that there were six 
shopping days in the week this year, while 
in the corresponding week last year there 
were only five days owing to the earlier 
date of the Labor day holiday. For the 
latest four-week period the increase is | 
percent. 

Engineering construction for the short 
week of the holiday totaled $97,311,000, 
compared with $261.671,000 reported for 
the week previous and $139,478,000 for the 
full week in 1941, according to Engineer- 
ing News-Record. August engineering con- 
struction reached $813,077,000, an average 
of $203,269,000 for each of the four weeks. 
With the latest week’s figures, 1942 vol- 
ume reaches $7,278,879,000, an increase of 
60 percent over the total reported for the 
37-week period last year and 24 percent 
over the volume for the entire year of 1941. 


CHICAGO 


Reports from various electrical companies 
in this area show mixed trends in_busi- 
ness. Of thirty manufacturers reporting Au- 
gust sales to the Electric Association, 18 
show an increase over July, while 16 had 
a gain over August, 1941. For the hist 
eight months, 18 had increases, two were 
unchanged and 10 show a decrease i 
sales. y 

With further restrictions on material 
uses going into effect, near capacity pro- 
duction and delays in securing materials 
and parts it is becoming increasingly dif- 
ficult to record any sales gains. Wholesal- 
ers and dealers stocks on consumers goods 
are declining rapidly. There is still quite 
a bit of merchandise available but the 
selection is narrow and rapidly getting 
worse. 

The many construction jobs on new wat 
plants and expansion of existing factories 
in progress are keeping the contractors 
working full time. However, much of this 
work is moving rapidly toward _— pletion 
and within six months to a a he situa 
tion will be entirely changed. A ‘ban was 
placed on all new housing in this city 


last week, which will still further restrict 
the smaller contractors. 
New industrial plants and additions au 
thorized here during the past month — 
Ws ye 


amounted to $49,479,000. So far !' ’ 
the Chicago industrial field has )een &* 
panded by $530,670,000 in new uilding. 
as compared with $155,602,000 during MM 
first eight months of 1941. 
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Sales Opportunities 


New York—Central New York Power 
Corp., Syracuse, has contracted with local 
ofice of the U.S. District Engineer for 
extensions in transmission and distributing 
lines, including power substation and serv- 
ice facilities for power supply for a gov- 
ernment development in that area. 


NEBRASKA—Central Nebraska Public 
Power & Irrigation District, Hastings, plans 
extensions in transmission line for power 
supply for naval station. Permission has 
been secured and work will be placed un- 
der way soon. 


ILLrnois—War Department, Washington, 
D. C., has authorized new military canton- 
ment, comprising large group of one and 
multi-story buildings, including shops and 
other industrial structures, with complete 
electrical equipment and facilities for in- 
dustrial and residential service. A power 
substation and boiler house are planned, 
with electrical distribution system. Entire 
project will cost in excess of $5,000,000 
and will be supervised by U.S. District 
Engineer Office, Chicago. 


ArABAMA--U, S, District Engineer Office, 
Nashville, Tenn., plans four new auxiliary 
flying field bases, with installation of com- 
plete lighting facilities, including bound- 
ary lights, marker lights, underground park- 
way cable lines, transformer and control 
stations, etc. Bids are scheduled to be asked 


soon. 


PENNSYLVANIA—Keystone Public Service 
Co., Oil City, has completed plans for pro- 
posed expansion and improvements in 
steam power plant, and will carry out 
work with company forces. No estimate 
of cost announced. 


Uran—Utah Copper Co., Kearns Build- 
ing, Salt Lake City, has approved plans 
for new central power plant at mining 
properties, with installation to include tur- 
bine-generator units, boilers and auxiliary 
equipment. Cost reported in excess of 
$300,000. Work will be placed under way 
at once, 


Texas—Bayou Pipe Line System, Inc., 
recently organized, care of Shell Pipe Line 
Corp., Shell Building, Houston, plans se- 
ries of electric-operated pumping stations 
for booster service in connection with 
new welded steel pipe line, total distance 
over 275 miles. Central station service will 
be used for power supply, with transformer 
stations and switching facilities at respec- 
tive pumping plants. New line will be used 
for oil transmission and is estimated to 
cost about $7,000,000. Financing in that 
amount will be furnished by companies 
identified with new organization, including 
Shell company, noted, Humble Pipe Line 
Co., Pure Oil Transportation Co., Texas 
Pipe Line Co., Pan-American Pipe Line 
Co., and Crown Central Pipe Line & Trans- 
portation Corp., all of Houston. Shell com- 
pany will be in charge of project. 


New York—Long Island Lighting Co., 
Mineola, L. L, has contracted with War 
Jepartment, Washington, D. C., for exten- 
sions in distributing lines and installation 
of lighting systems for government devel- 
opments. Work will be carried out soon. 
SOUTH 


Ww. Dakota — War Department, 
as 


ngton, D. C., has approved plans for 


hew air force base, consisting of a series 
of buildings, including hangars, shop and 
other industrial structures. Complete elec- 
trical equipment and facilities will be in- 
stalled, with electrical distribution sys- 
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tem, airfield lighting system, etc. A power 
substation and boiler house will be in- 
stalled. Entire development will cost over 
$2,000,000, and will be supervised by U.S. 
District Engineer Office, Omaha, Neb. 


Arizona—Aluminum Co. of America, 
Inc., Gulf Building, Pittsburgh, Pa., has 
plans maturing for new aluminum extru- 
sion plant, to include a main one and 
multi-story building of 2,000,000 sq. ft. 
floor area, and group of other structures 
for miscellaneous service. Complete elec- 
trical equipment and facilities will be in- 
stalled, with several transformer stations, 
underground conduit system and night- 
lighting installation. A power plant will 
be built. Entire project will cost approxi- 
mately $30,000,000, with financing through 
Defense Plant Corp. Output will be used 
by government. Work will begin at early 
date. Wyatt C. Headrick, First National 
Bank Building, Dallas, Texas, is architect. 


Inp1ANA—New addition to Dresser steam- 
electric generating station of Public Serv- 
ice Co. of Indiana, Indianapolis, recently 
noted in these columns, will provide for in- 
stallation of new 50,000-kw. turbine-gener- 
ator unit and accessories, to be known as 
Unit No. 5; also boiler plant equipment 
auxiliary apparatus. Switchyard will be 
enlarged, and extensions made in trans- 
mission lines. Entire project is reported 
to cost in excess of $4,500,000, and is 
scheduled for completion in 1943. Sargent 
& Lundy, Inc., 140 South Dearborn Street, 
Chicago, Ill., is consulting engineer. 


District or Cotumpia—Federal Works 
Agency, Public Buildings Administration, 
Washington, plans expansion and improve- 
ments in power plant at local Gallinger 
Hospital, with installation of equipment 
for increased capacity. Fund of $608,500 
has been authorized for this and new addi- 
tion to main hospital unit. 


Texas—War Department, Washington, 
D. C., has authorized new air force base, 
consisting of a number of one and multi- 
story buildings, with hangars, shops and 
other industrial structures. Complete elec- 
trical equipment will be installed for indus- 
trial and residential service, with power 
substation and electrical distribution sys- 
tem. Entire development will cost over 
$3,000,000 and will be supervised by U.S. 
District Engineer Office, Albuquerque, 
N. M. Work will begin soon. 


PENNSYLVANIA—Fraser-Brace Engineer- 
ing Co., Inc., 10 East Fortieth Street, New 
York, N. Y., has contracted with War 
Department, Washington, D. C., for expan- 
sion in plant now in course of construc- 
tion. New work will include a large group 
of one-story buildings, with complete elec- 
trical equipment and facilities. Cost esti- 
mated over $5,000,000, in addition to appro- 
priation of about $31,000,000, originally 
allotted for project. Financing will be pro- 
vided by Defense Plant Corp., and work 
supervised by U.S. District Engineer Of- 
fice, Pittsburgh. 


New Yorx—Day & Zimmermann, Inc., 
Packard Building, Philadelphia, Pa., engi- 
neer and contractor, has secured contract 
from War Department, Washington, D. C., 
for installation of counterpoise system for 
transmission lines, including design. 


Louistana—Municipal Electric Light & 
Water Works, Alexandria, plans extensions 
in transmission lines, totaling about five 
miles. 
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AND RUGGEDNESS , 
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STRENGTH to support the pole struc- 
ture under maximum ice and wind load- 
ing ... RUGGEDNESS to withstand 
the punishment incurred in construc- 
tion and service .... DURABILITY 
that outlasts the normal life of the 
line.... are combined---with important 


ECONOMY---in @rapo Galvanized 
Steel Strand. 


Each size and grade develops the full tensile 
strength of the steel in cross section. The 
heavy, ductile, tightly-bonded zinc coating--- 
applied by the famous @rapo Galvanizing 
Process---provides 
corrosion. 


lasting protection against 


There is a size and 
grade of Crapo Gal- 
vanized Steel Strand 
for every practical 
need. Consult the 
distributor of Crapo 
Galvanized Products 
near you or write 
direct for further in- 
formation! 
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Wires are nested and wedged in and 
holding power is at maximum by the ser- 
rations both in the collar and tongue. 
Maximum contact is established and 
even pressure is distributed over the 
curve of the conductors held. 
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No special tools required. Cut wiring 
costs and time .. . but not the wires. 
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LETTERS 
TO THE EDITOR 





Series Capacitors 
for Transmission 


To the Editor of E.ecrricat Wor.p: 

In the July 11 issue of the ELecrri- 
cAL WorLp, page 63, a brief report is 
given of the discussion at the A.I.E.E. 
summer convention on the paper 
“Series Capacitors for Transmission 
Circuits,” which was presented by E. C. 
Starr and R. D. Evans. In order for 
the readers of the ELectricaL Worip 
to interpret properly the reported criti- 
cal views of J. W. Butler, we would 
like to make the following points: 

The use of series capacitors to com- 
pensate for the reactance of transmis- 
sion circuits has been recognized as a 
technical possibility for 50 years. How- 
ever, when transient stability of trans- 
mission systems was first given active 
consideration, about 20 years ago, series 
capacitors were considered to be in- 
effective from the stability standpoint 
if provided with protective gaps and 
uneconomical if they were designed to 
withstand voltages resulting from fault 
currents. This view of series capacitors 
was held for a number of years, as 
shown by the discussion in the report 
of the A.I.E.E. subcommittee on in- 
terconnection and _ stability factors, 
A.I.E.E. Transactions, page 264, 1937, 
the pertinent excerpt from which is as 
follows: 

“. . To protect the capacitor 
against puncture the usual practice (in 
using series capacitors) is to use a 
normal-voltage capacitor with means 
to short circuit it during excess current 
conditions. The series capacitor as pro- 
posed is thus rendered ineffective at 
the time when it is most needed. The 
alternative is to use capacitors capable 
of withstanding the high voltages aris- 
ing under fault conditions. In no major 
project in America has the series ca- 
pacitor received serious consideration.” 

In the paper we advocated series 
capacitors for transmission circuits and 
described a new scheme of operation 
and protection. This scheme is based 
on using series capacitors of the pro- 
tected type in combination with high- 
speed line sectionalizing circuit break- 
ers and relays. In this scheme the series 
capacitors are (1) short circuited upon 
the. occurrence of the fault which would 
produce excessive voltage and (2) 
quickly restored to the circuit after the 
fault is cleared, the combination func- 
tioning in a sufficiently short time to 
make a substantial improvement in 
transient stability over the value obtain- 
able without the series capacitor. While 
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the essential elements of the scheme 
are simple and easily understood, it 
involves a conception that is expected 
to make feasible the application of 
series capacitors for major transmis- 
sion circuits. We do not find the essen- 
tial combination of elements for a prac- 
tical series-capacitor installation to im- 
prove transient stability in the descrip- 
ton given of the installations to which 
Mr. Butler referred. 


Unfortunate Misapplications 


It was pointed out in our closure that 
despite the inferred complete mastery 
of the problem prior to 1935, certain 
misapplications of series capacitors 
subsequent to this date have placed 
the device in an unfavorable light 
among some engineers. Previous papers 
have discussed voltage-regulation and 
steady-state stability problems. The 
present paper is concerned with the 
much different problems of economics 
and transient stability in major circuits. 

Our paper presented a radically dif- 
ferent view of series. capacitors for 
transmission circuits from that given in 
the A.I.E.E, subcommittee report pre- 
viously mentioned. Our view, that 
series capacitors provide an economical 
and practical scheme, was concurred 
with in the discussions presented on 
our paper by S. B. Crary and A. C. 
Monteith. We believe that the change 
in view concerning the use of capacitors 
on transmission circuits has been 
largely the result of the work which 
was presented in the paper and the 
new scheme of operation and _ protec- 
tion which we described. 

When series capacitors were first in- 
stalled, they were widely heralded as 
providing a new scheme for improving 
power transmission. Since then series 
capacitors have achieved some extent 
of use in distribution circuits. How- 
ever, in the power transmission field 
the results during these 15 years have 
been disappointing and we understand 
that the original installation itself has 
been removed from service. The ques- 
tion naturally arises as to why the 


. series capacitor development has not 


lived up to its original expectations. 
The answer, we think, lies in the fact 
that the usefulness of series capacitors 
on transmission circuits is to improve 
economy and transient stability. These 
phases of the subject were neglected 
and it remained for the authors of the 
present paper to investigate the prob- 
lem and to provide the necessary func- 
tional schemes to make it practical 

E. C. Starr; Professor of 

Elec. Eng., Oregon State 

College. Corvallis. 

R. D. Evans, Consulting 

Transmission Engr., Westinghouse 

Elec, & Mfg. Co., East Pittsburgh. 
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Correction for 
Generator Insulation 


To the Editor of ELectricaL Wor Lp: 
There is a small error in Fig. 3 (page 

55) of the article “A.C. Generator In- 

which ap- 
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sulation Testing Progresses 
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Test Voltage in Kv. 


pears in the August 22, 1942, issue of 
the ELectricAL WorRLpD. 

The note on the bottom curve of 
Fig. 3 should read “Normal line to 
sound voltage” and the arrow should 
wint to 7.6 kv. instead of 5.6 kv. A 
evised reproduction of Fig. 3 is shown 
erewith, 


L. W. Smirn. Vice-President 
Doble Engineering Co., Chicago 


Extends Exchange Limit 


Foster Wheeler Corp. has extended 
til October 31 the time for exchange 


‘each $7 preferred share into six 
stares of 6 percent, $25 par prior pre- 
red and two shares of common 
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NEW BULLETIN READY 


Write for new Engineering Bulletin on the VIBROTEST 
. the insulation testing instrument having an amazing 
combination of advantages: (1) self-contained power 
source produces constant potential of 500 volts; (2) com- 
pact, readily portable; (3) easily read scale showing 
Ohms and Meghoms—also, A.C. and D.C. volts; (4) in- 
genious circuit design with standardization of synchro- 
nous vibrator; (5) can be operated with one hand, level 
or at an angle. New Bulletin—generously illustrated— 
gives specifications, uses, prices. Write for it today. 
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BARKER & WHEELER 


Utility and Industrial Valuations, 
Construction of Power Systems, 
Sewerage and Sewage Disposal, 
tion and Cost Control Systems. 


1l Park Place, New York City 
36 State Street, Albany, N. Y. 


Design and 
Water Supplies, 
Factory Produc- 





BLACK & VEATCH 


Consulting Hngineere 
Water, Steam and Electric Power Investigations, 
Design, Supervision of Construction, Valuation, 
Tests and Laboratory Service. 


4706 Broadway, Kansas City, Mo. 


BROADWAY MAINTENANCE 
CORPORATION 


LIGHT AND POWER DIVISION 


Design - Construction - Maintenance 
Transmission, Distribution and Rural 
Electric Lines 


47-47 35th Street Long Island City, New York 


E. J. CHENEY AND CO. 
ENGINEERS AND CONSULTANTS 


Design, Supervision of Construction 
Rehabilitation Engineering, Reports, Studies 
Valuations, Economic and Business Surveys 


61 Broadway New York 





HUGH L. COOPER & CO. INC. 


General 
design, 
of hydro-electric power plants. 


Hydraulic Engineering, including the 
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30 Rockefeller Plaza New York 





DAY & ZIMMERMANN, INC. 


ENGINEERS 
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ENGINEERS 
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Erecting Engineers 
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Engineers 
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Engineering-Management 
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Kansas City, Mo. 
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BOOKS RECEIVED a 


ae 
_ Microwave Transmission—By J. C. Slater. Mc- 
“Sg hee eas 0 oes. | a 


An M.I.T. addition to the International 
Series in Physics, treating coaxial propaga- 
| tion intervening between radiation and ab- 

sorption of waves between 1 centimeter and 

1 meter; based on Maxwell’s equations and 
| geared to the mathematical equipment of 

average graduate electrical engineers with 
| communication leanings. 







Principles of Radio. By Keith Henney. John 
Wiley & Sons, Inc., New York. 549 pages, illus- 
trated. Price $3.50. 

| Power engineers, whether intent upon 
| radio or not, can here obtain an unusu- 
| ally lucid, simple and relatively non- 
mathematical introduction to electronic en- 
gineering because the book is phrased for 
self-teaching and geared not to college but 
| to trade school and camp capacities to 
| absorb. This is a fourth revised edition. 



















Handbook of Ship Calculations, Construction 
and Operation, By Charlies H. Hughes. Published 
by McGraw-H Book Company New York, 
N. Y. 558 pages, illustrated. Price $5. 
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N. Y. 534 pages lustrated. Price 




























Reproduced by offset to be quickly avail- | 





| able, this book comprises the technical | § : 
bases for the ultra-high-frequency tech- | § DO WE HAVE THE : 
| niques which are proving of such high | § 5 
| military value that electrical engineers are | & RIGHT ADDRESS? : 
| Santen oliioeaienateias aii a tah : . § 
| being circularized to disclose more talent | § : 
for induction into this service. The subject | & If you've moved recently or : 
matter is that which emerged from the | & ; : 
forty-institution conference last fall at the | | are planning a change, let : 
Massachusetts Institute of Technology ; : us know now so that copies ; 
| none of the military adaptations are dis- | § : : : 
| closed. It reassembles the pertinent mathe- | $ Of Electrical World will con- : 
matical knowledge about conventional | = 4; . : 
radio, television, facsimile, etc., for exten- | § tinue to be delivered to you : 
sion of tube, circuit and propagation tech- | } promptly. Use this coupon or ; 
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| ates of electrical courses, particularly those | § a penny postcard. : 
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HP Make Type 

250 Al. Ch. 

200 Whse. SK 
DMC 


200 G.E 

150 G.E, MPC 
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3— 
3— 


200 
200 .E 
100 Whse. 


SYN. CONDENSER 
4000 Kva. G.E. 2 unit 3 Brg Condenser set with 
exciter consisting of Cond. 4000 Kva., 13200 volt, 
3 ph. 60 cy. with 1150 HP, 13200 v. motor and 100 


OIsC 





KW Exciter. 


RE-NU-BILT 


Ja 
$0 ee eo 
ae 


, 


Lolehee)-t; 


POSITION VACANT 


WANTED: ENGINEERING GRADUATE qual- 

ified to teach engineering drawing and de- 
scriptive geometry. H. C. Spencer, Illinois In- 
stitute of Technology, 3300 Federal Street, Chi- 
cago, Illinois 


EMPLOYMENT SERVICE 


SALARIED POSITIONS — $2,500 to $25,000. 

This advertising service of 32 years’ recog- 
nized standing negotiates for positions of cali- 
bre indicated. Procedure individualized to your 
personal requirements. Retaining fee protected 
by retund provision. Identity covered. If salary 
has been $2,500 or more send for details 
R W. Bixby, Inc., 262 Delward Bidg., Buffalo, 
hl 


EXECUTIVE AND TECHNICAL MEN, Quali- 





fied candidate desiring $2,500 to $20,000 posi- | 


tion may contact employers through our con- 
fidential services, established 27 years. The 


27 
National Business Bourse, 20 W. Jackson Blvd., 
Chicago 


POSITIONS WANTED 


UTILITY SUPERINTENDENT and Electrical 

Engineer draft exempt desires work for light 
nd power company PW-74, Electrical World, 
30 W. 42nd St., New York, N r 


ENGINEER—25 years broad experience utility 
rate and valuation work, reports, surveys, 
development, investigations, planning Famil- 
iar with both electric and gas operations. Ca- 
pable filling critical position war emergency as 
suming prospects permanent connection. Uni 
versity Address PW Electrical 
World, Ave., Chic: Lil 


ago, 


a 
2 
o 


io, 


degree 


520 N. Michigan 


WANTED 


GENERATING SET WANTED, Diesel or gaso- 

line; 10-20 Kilowatt, 3-phase, 60-cycle, 120- 
208 volts, 4-wire, AC. Phone Jamaica 6-2844, 
Mr. Ronan, or write W-76, Electrical World 
330 W. 42nd St., New York, N. Y 


SOPEREEEEReReREEOeteeeeete PAPUEREESEEEOEEREREOSERDTERDERERES sores esenEee eeneeceesenenses 
DEVELOPMENT ENGINEER AVAILABLE: 
University graduate now in executive position, pro 
fessional engineers license; fifteen years experince 
developing electro-mechanical, magnetic and 
tronic apparatus and instruments. Desires 
tion preferably with progressive medium 
company as supervising development engineer or 
technical manager with prospect of partnership 
Would bring ideas for war orders and post-war 


plans 
PW-72, Electrical World 
330 W. 42nd New York City 


elec 
posi 
sized 


SOUONONOUOGHONREDODOEOONOROSOOOEOOEEERD 


FREQUENCY CHANGERS 
1—2500 KW. 3 Bre Whse. consisting of 3650 HP— 
6600 V., 3 ph., 60 cy., 300 RPM motor. 
3125 Kva—2500 Kw.-—-2400 V.—3 ph., 25 cy., 300 RPM 
Gen. with a 2-dir. con. exciters. 
GE, consisting of: 125 HP 
750 RPM.—Sq. Cg. motor., 
240 V., 3 ph., 62% cy., gen. 


440 V.— 
94 Kva. 


srg 
25 cy., 


75 Kw 


TURBO GENERATOR SET 
1—500 KW, Whse. 625 Kva., 440 V., 3 ph., 60 cy., 
3600 RPM with Parsons 145/175 lb. condensing tur- 
bine complete with jet condenser and accessories. 
1—500 KW, G.E., 625 KVA, 2300 v.. 3 ph., 60 cy. 
generator with Curtis 4 stage, 150 pound condensing 
turbine complete with condenser, etc. 


ROTARY CONVERTERS 
60 Cycle 

KW, Whse. 720 RPM 650 v. DC with 3- 
phase, 33000 v. transformers and panel. 
1000 KW whse. 900 RPM 650 vy. DC with 3- single 
phase 11800 y. transformers and panels. 
750 KW Whse. 720 RPM 250 v. DC with three 
phase 6600/2300 v. transformer and panels. 
500 KW, Westinghouse, 900 RIPM, 125/250 volt, 
DC, with 3- single phase, 60 cycle, 13200/6600/2300 
volt transformers and panels 
-300 KW, G.E., type HCC, 1200 
V. AC, 6 ph., 1200 RPM 


—1500 


single 


RPM., D.C., 600 


ROTARY CONVERTERS 
25 Cycle 
3—1500 KW GE 225/275 v. DC Booster type each 
with 1600 KVA, 3 ph. 6765 volt transformers and 
panels. 
1I—500 KW GE 
Kva 3 ph. 


225/275 
6765 volt 


DC Booster type with 500 
transformer and panels. 


What are your requirements ? 
units up to 5000 kw 
available in stock. 


Main Office & Shop 


OOOPCOREDODORERREOR DORE RE EEOeEDRCRsereneeeEOOROESEOR EERE SOP ORFEDOSDECEOSOHOSSEES 


Guaranteed Electric 


Rotary Converter 


165 KW G.E. 125/250 v. D.C. 6 phase, 
60 cycle, 440 volts AC, with switch- 
gear and accessories, 


Silent Chain Drive 


9” x 11%” 6.47:1 ratio, 9” pinion, 
12 teeth, 1-59” sheave with 123 

7-11/16” bore, 7’ 21%” wide, 
long, 834” wide 47%” bore, 18” 
7” eae. 


ae 
with 
teeth, 
91%” 
OD 


CHICAGO ELECTRIC CO. 


WANTED 


2—15 KW 40 volt D.C. Charging 
with 3 phase 220 


volt 60 cycle motors 


Room 1418—39 Broadway, N.Y. C. 


OOCTUOEOUEOOOHOUGEGOSUROEOEOERUSEDEEOESOROROHOREERD 


Generators 


; 


Nec eennenevenerececeerscnsoonscsaneneosersersnenes: 


a ebeeeeenee ee rbaes sense. .senseneseres ooneeeeereee: 


Aneeeeeteoreceees: 


STATION M 


fet tt a 
51 HOWELL ST., JERSEY CITY, N. J. 


TRANSFORMERS WANTED 


in operating condition or burnt out. Mail us list 
giving complete nameplate data and stating condition. 


We Rewind, Repair and Redesign all Makes and Sizes 
ALL TRANSFORMERS GUARANTEED FOR ONE YEAR 


THE ELECTRIC SERVICE CO., INC. 


“AMERICA’S USED TRANSFORMER CLEARING HOUSE” 


A C MOTORS 
3 phase—60 cycles 
Synchronous 

Type 
TS 
ATI 
ATI 
TRB 
ATI 
HP 


Whse. HR 
Whse. G 


Make Vv ‘ie 


2200/550 
240 
2200/550 
220 
220 


2300 


Slip Ring 
IM 
CW 


2200 
2200 

550/440 
2300 
2300 
2300 
4000/2300 
2200 
2200 
2200 

440 
I 2200 
CW-772-S 220 


G.E, 


G.E. 
G.E. 
Whse. 


Squirrel Cage 


G.E. 2200 
Whse. y 550 
G.E. 2300 
Al. Ch. 2 
Al. Ch. 
Whse. 
Whse. 
Whse. 
Whase. 
Al. Ch. 
Al. Ch. 


200 
220/440 
440 


2200 
220/440 


INC. 


Equipment — Rebuilt! 


Slipring Motors 
Make Type Volts 
Wtg. CW 6600 
Wtg. CW 6600 
G.E. IM 2200 
G.E. IM 2200 
350 G.E. MT 2300 
Also large stock of Motor-Generator 
Sets, Synchronous and Slipring units. 


We are always in the market for good 
electrical equipment. What have you to 
sell? 


HP 

2850 
800 
600 
5.00 


Speed 
450 
443 

1770 
600 
300 


1314 W. CERMAK RD. 
CHICAGO, ILL. 


SUOPOeDAEEOROeeenenenceceReeeeneueneneseeesseesesenensacecuaseeeeseetoeterneconseseenens: 


sunsunsecocuesneeceecesseuscenceseresceesesseennened? 


FOR SALE 
TURBO GENERATOR SET 


One 500 K.W. Mixed Pressure Turbo Gen- 
erator Set. Details of Auxiliary Equip- 
ment upon Request. 


SAUQUOIT SILK CO., INC. 
= 302 FIG ST. SCRANTON, PA 


PATI 


Prices quoted on request 


Since 1912 CINCINNATI, OHIO 


OO 


sANeUeeeeeeeneeneeeeeenOHONeseUCeeeneEeneUSDONeeeDeoeeESOEOEONStOOeeRORESGneEODeCeOHEtoEE® 


NeUnenenenenesacessicncconereeeerantey’ 


CONREEODOEOEDOEAEOODOROGRONSNOOROSOR 


et., 4 ue 
<WONDEREREOREDEREEEAE Dee esseeneeeetberceecesereneeseenened ene eeOPNe Rene neeenterces stHCEOORRORERSEOREROR: ~ enssecesersnnsvesnensccnncnocnseneneecnnenennenesscessesenssssresnesnsonoes ee 


saeePOOE DORON OE EDRODCE ES socereoeeDDeEDO ORE EDE CHOP OO ROESEDOSCESDOOOROO ORC OR ERE ERE RORSEOOORSBROSEEE OSE RaLeneD 
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